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ABSTRACT
Stance and engagement are important rhetorical resources for writers to construct
interaction with readers and ideas by marking epistemic evaluation and bringing readers into the
texts. Building on previous research that suggests notable differences in the use of stance and
engagement in academic discourse, this comparative study investigates the use of stance and
engagement in scientific research articles. By comparing two corpora that contain 144 research
articles in total across 16 scientific disciplines, this study examines if the numbers of stance and
engagement differ between manuscripts (unpublished research papers) that are produced by
nonnative writers and those that are published in leading scholarly journals. Further analyses are
also conducted to examine four types of stance (hedges, boosters, attitude markers, and selfmentioning) and five types of engagement (reader pronouns, questions, directives, appeals to
shared knowledge, and personal asides) between two corpora.
Quantitative analyses indicated that manuscripts written by nonnative writers featured
markedly more hedges and attitude markers than those published in leading journals; published
research articles used self-mentioning and directives significantly more frequently than those
unpublished manuscripts. Moreover, results revealed that unpublished and published research
articles shared similar patterns with regard to the numbers of using hedges, boosters, attitude
markers, and directives. In this study, research articles published in leading journals are treated
as the “norm” in terms of using stance and engagement. Results are discussed by comparing
patterning of using stance and engagement and presenting examples extracted from published
research articles. Study limitations, pedagogical implication, and future research directions are
suggested.
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CHAPTER ONE: INTRODUCTION
The population of non-native speakers (NNSs) in English-medium universities has
considerably grown over the past two decades. In 2017, there were more than 5.3 million
students who attend educational programs in other countries. The top three countries that more
than half of those students chose were the U.S, the U.K, and Australia, all English-speaking
countries. In academic year 2019 – 2020, the number of international students enrolled in U.S
higher education institutions neared 1.1 million students, nearly 6 % of a share of all students
enrolled in the U.S. higher education (The Institution of International Education, 2020). Up to
39% of those were undergraduate students, slightly outnumbering graduate students who took up
to 34.8% of all international students. The top five fields of study for international students are
Engineering (21%), followed by Computer Science (19%), Business & Management (16%),
Social Sciences (8%), and Physical/Life Sciences (8%). Most international students in higher
education are from non-English speaking countries, and this requires effective instructional
resources to help them succeed in their academic studies in higher education.
Research shows that academic challenges tend to stem from language issues as second
language (L2) learners navigate their studies. Indeed, language competence plays a critical role
in academic performance. Among all language skills needed for higher education, academic
writing is widely recognized as essential. Andrade (2006) finds that students’ academic
outcomes positively correlate with their writing skills, including reporting learning results,
presenting critical thinking and knowledge, and publishing in academic journals for most
disciplines. Although one’s writing competence may not directly predict one’s academic
achievement, writing is a means of assessment and a principal vehicle to present and reflect
one’s learning experience and outcomes.
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In principle, NNS students in higher education programs have met the language
requirement (TOFEL/IELTS) or have taken English for Academic Purposes (EAP) courses
before they enroll in undergraduate/graduate courses, which leads to an assumption that NNS
students have full language proficiency to succeed in their academic studies (Evan & Andrade,
2015). However, NNSs in higher education constantly face academic writing challenges from the
use of English grammar to the use of rhetorical devices. By interviewing four NNS doctoral
students in the U.S., Cho (2004) finds that they all struggled with publishing due to lack of
academic writing competence. Flowerdew (1999, 2000) also notes that NNS writers viewed
themselves as at some disadvantage to native English-speaking writers in publishing.
Academic writing is a complex skill set. Writing is not only the act of putting words
together following specific rules, but also a vehicle of interaction in academic context. Hyland
(2004, 2005) claims that academic writing is no longer viewed as an impersonal but
interpersonal practice for writers to construct textual relationships with their audience and
positions being taken. In seeking agreements from the audience, interaction comes to play an
essential role for writers to establish a professional voice and an appropriate attitude. On the
other hand, interaction is how writers use language to identify themselves as credible members
and construct social relations with other members in the academic community. Establishing a
voice as a credible member in an academic community emphasizes the importance of
disciplinary communication as writers make linguistic choices that connect their texts with their
discipline (Hyland, 2019).
Most English curriculum for L2 learners focuses on fundamental English skills, such as
vocabulary and grammar. Many L2 learners have acquired a large volume of vocabulary and
grammar in their repertoires but still experience difficulties of using those skills in academic
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interactions. Writing support for academic writing in higher education should be built upon
identifiable learner needs. To better understand learner needs, analyzing learners’ texts is a
promising method because it allows us to identify the differences between the writing of diverse
NNSs and the academic writing expectations of their discipline. Through analyzing the
linguistic features of learner language, researchers can identify difference between nonnative
speakers (NNSs) and what the expected norm is in constructing interaction and seeking
agreements in their arguments and thus propose appropriate pedagogical strategies to equip NNS
writers with critical skills of academic writing success.
This chapter first discusses the general background of interaction in academic writing.
Next, the research objectives in the present study are presented to explain why it is important for
investigation, followed by the research questions. Then, the limitations of the research are
discussed.

Interaction in Academic Writing: Establishing the Background
The traditional view of academic discourse has been gradually altered from impersonal to
a persuasive voice to invite interaction between writers and their audience. This view sees
academic writing as ways writers present external evidence and facts, acknowledge alternative
views, seek agreements, and construct and negotiate social relations in disciplinary communities
as well (Hyland, 2005). A proper presentation of professional work and researchers’ personalities
is central to developing convincing arguments and gaining acceptance as a credible member in a
disciplinary discipline. In other words, interaction does not only function as a means to lead
readers through the scientific evidence and interpretation in a research article, but it also helps
writers construct social relations as insiders in their disciplinary practices and thereby engage
other insiders in an academic interaction.
3

The ways writers express their opinions have long been recognized as an important
feature of language and research has been accounted for them in a number of ways such as
evaluation (Hunston & Thompton, 2000), attitude (Halliday, 1994), epistemic modality (Hyland,
1998), appraisal (White, 2003), stance (Hyland, 1999), and metadiscourse (Hyland & Tse, 2004).
Interaction in academic writing essentially involves ‘positioning’ or adopting a point of view
from issues discussed in the text or others who hold arguments on the same issue (Hyland, 2005).
White (2003), drawing inspiration from Bakhtin’s (1981) dialogic perspective, argues
that all written texts have a dialogic nature where writers respond to and affirm something,
anticipate potential responses, seek agreements, and so on. According to the nature of dialogic
texts, Bakhtin’s dialogic perspective can be termed as interaction. Some commonly researched
areas of interaction in academic writing include hedges (Hinkel, 2005), boosters (Hu & Cao,
2011), self-mentioning (Hyland, 2001), directives (Hyland), questions (Hyland, 2002), and
various other linguistic resources. Thompson (2001) examined two aspects of interaction in texts
produced by novice writers and found significant improvement in their writing after adopting
some interactional resources.
Hyland’s (2004) metadiscourse analyses suggested that the interactive aspect of
discipline-specific academic writing was closely related to social and epistemological practices
of disciplinary communities. The present study employs Hyland’s framework (2005), in which
stance and engagement are identified as linguistic features to construct interactions with readers
and ideas in disciplinary communities. Interaction in academic writing essentially involves
positioning regarding propositional arguments made in the texts or to others who hold points of
view on those arguments. In the model of stance and engagement as means to form interpersonal
relations, stance can be seen as an attitudinal dimension and include features such as hedges
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(possible, might, perhaps), boosters (clearly, obviously, highly), attitude markers (should,
important, agree, unfortunate), and self-mentioning (i.e., I, me). Engagement can be seen as
alignment dimension where writers acknowledge and connect to readers as discourse participants
who share knowledge in the same disciplinary context and guide them along with their
arguments and interpretations. Features that serve the function of engagement involve reader
pronouns (you, your, we), directives (see, look, consult, and v-ing), questions, appeals to shared
knowledge, and personal asides.
Although the discrete categories may conceal the fact that the functionality of one
linguistic form is plural (Hyland, 2005), this framework is developed to offer a comprehensive
umbrella of linguistic resources to achieve interaction in academic writing, which in the present
study allows us to examine how NNS learners and published high-quality research articles use
linguistic devices to build relationships with audience and the disciplinary communities writers
participate.

Statement of Problem
With growing numbers of NNS students, investigating academic writing and developing
more effective EAP instructional strategies for NNSs are of great value to universities. The
importance of academic writing in the lives of writers/researchers can never be overstated.
Research reports that lack of skills in academic writing is one of the most challenging obstacles
for NNS writers in disciplinary practices (Cho, 2004; Flowerdew, 1999, 2000; Casanave &
Hubbard, 1992). Researchers find that NNS writers usually do not receive comprehensive
preparation for academic writing from EAP courses (Leki & Carson, 1997). Writing
development seems to focus on survival skills to survive in the English-medium universities but
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not how NNS writers involve in their academic studies by referencing, negotiating, and
interacting with academic content.
Academics in the fields of natural science seem to heavily expose to scientific symbols,
figures, and numbers. Writing in scientific disciplines is traditionally viewed as impersonal and
faceless, characterized by lexico-grammatical features such as nominalization and passive voice
(Kuo, 1999). It is, in fact, more complicated and subtle than this simple view would suggest.
Although this view has been greatly altered in recent decade, many NNS writers, for example,
still receive instructions that teach them to avoid self-intrusion when writing research articles. In
disciplinary practices, writing depends on rhetorical decisions that lead readers to interpretation
and arguments writers frame and bring readers to the texts to form interaction in disciplinary
communities. However, research shows that instructions of rhetorical options and techniques in
relation to interpersonal and interaction functionality are surprisingly inadequate.
The dimension of interaction in research articles plays an important role for writers to
obtain reader engagement and signal membership in their disciplines. Constructing interaction in
research articles between writers and their audience is key to anticipating objections and
agreements in the process of persuasion and represent a professional persona in disciplinary
communities. However, linguistic resources and options are not treated as the most necessary
skills to teach in many EAP curriculum. The interpersonal functionality of academic discourse is
not well covered in EAP instructions or textbooks. With limited writing training and support,
NNS writers are more likely to find it challenging in scholarly writing and publication and thus it
may impede their path toward academic success.
Thus, the present study seeks to investigate how linguistic resources are used for the
purpose of interaction in scientific disciplines. Hyland’s (2004) framework is employed to
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examine interactive rhetorical resources in two aspects: stance and engagement. As an attempt to
inform EAP pedagogy, a quantitative comparison is conducted between a learner corpus
consisting of unpublished scientific research papers produced by NNS writers, and a reference
corpus comprised of research articles that are published in leading scholarly journals in the
corresponding disciplines. This study intends to establish a solid foundation for analyzing
various linguistic features in scientific discourse and offer insights into the linguistic options
available for NNS writers in scientific disciplines.

Research Questions
The current study determines to address a main research question, followed by a
secondary research question.

Research Question
Are there statistically significant differences in the use of stance and engagement (as
operationalized in this study) in scientific disciplines, between unpublished research manuscripts
written by NNS writers and published research articles in leading journals? If yes, what are the
differences?

Secondary Research Question
Are there statistically significant differences in subcategories of stance and engagement
(as operationalized in this study) in scientific disciplines, between unpublished research
manuscripts written by NNS writers and published research articles in leading journals? If yes,
what are the differences?

7

Method
Corpus linguistics has been increasingly playing an important role in language learning
pedagogy in various settings (Flowerdew, 2014). A corpus refers to a computerized systematic
collection of authentic texts from both written and spoken language. Corpus linguistics is an
approach of conducting linguistic analyses on authentic discourses from these computerized
corpora. Bhatia (2001) argues that the core of academic language is often assumed and lacks
evidence that is well established. Corpus-based studies provide a solution to examine how
language is used rather than what someone thinks how language is used.
The present study selects two corpora for a comparison in the use of rhetorical resources
used to construct interactive purposes in academic discourse. This study is a non-experimental
empirical study using corpus-based approach to provide a representative picture of how
interaction is constructed in academic discourse in science. Corpus-based approach is widely
recognized as a practical and powerful means to examine language usage by analyzing a great
amount of authentic and naturally occurred texts (McEnery & Wilson, 2001). The use of corpusbased data provides an empirical basis for determining linguistic features of a specific group of
language users. An enriched description about certain language uses can be obtained through
advanced computational techniques (St John, 2001; Zanettin, 1994).
The corpora employed in the present study include 1) the learner corpus that is collected
from the written English as Lingua Franca in Academic Settings (WrELFA), a compilation of
unpublished research manuscripts produced by NNS writers, and 2) scientific research articles
that are published in leading scientific journals, representing the “norm” of the academic writing
in scientific disciplines. The use of corpus-based data provides an empirical basis for
determining linguistic features of a specific group of language users, and an enriched description
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about certain language uses can be obtained through advanced computational techniques (St
John, 2001; Zanettin, 1994).

Significance of the Study
The primary purpose of this study is to demonstrate how NNS research writers build
academic interaction in scientific disciplines by using stance and engagement and how their
writing differs from research articles published in leading scholarly journals. This study aims to
raise recognition of learners’ gap in terms of using rhetorical resources (stance and engagement)
for EAP practitioners, inform teaching pedagogy, and facilitate NNS research writers to succeed
in academic publication. Hence, the significance of the findings in this study is suggested in
three aspects.
First, this study focuses on NNS research writers who seem to receive inadequate
resources through EAP instructions and often feel unempowered in academic publication. This
study aims to examine the characteristics of language use in NNS scientific writing and identify
the potential differences between research manuscripts produced by NNS writers and published
research articles in leading journals in scientific disciplines. To this end, a learner corpus across
11 L1s and 16 scientific disciplines is used to represent scientific written texts produced by NNS
research writers. Both learner characteristics and learner corpus provide valuable information
about traits of language learners and their language use.
Another significance of the findings centers upon the aspect of using reference corpus to
inform EAP instructions. To reach high representativeness of language use in published research
articles in leading scientific journals, a reference corpus is compiled by the researcher with a
sample size of 96 across 16 scientific disciplines. As a result, the reference corpus can represent
model scientific research articles sought by leading scholarly journals. The present study
9

exemplifies how a reference corpus is compiled to obtain its representativeness of high-quality
scientific journals. With the reference corpus being treated as the “norm” in language use, the
difference between NNS writing and texts from the reference corpus can direct NNS writers to
certain forms or certain types of devices that are overused or underused. In addition, the present
study provides insights into the application of reference corpus as instructional resources in EAP
curriculums for both EAP practitioners and L2 learners.
Furthermore, the examination of stance and engagement in scientific research articles
helps raise awareness of a variety of devices to construct an academic conversation and build
writer-reader relations in a scientific research article. Although scientific discourse is no longer
considered as solely factual and impersonal, NNS writers may not have knowledge about what
linguistic resources they can use to increase academic interaction. Not only does the present
study investigate the variation between NNS scientific research articles and those published in
leading scholarly journals, but it also provides lists of frequent forms of stance and engagement
that can be directly implemented in EAP instructions.

Limitations
Several limitations apply to the present study. The researcher of the present study may
not be precise about the marking of stance and engagement. Writers in specific disciplinary
communities employ evaluations based on their shared knowledge and methods, which may
seem opaque to the researcher of this study. Furthermore, interaction may also be formed
implicitly and not obviously realized by linguistic devices in any form. Implicit rhetorical
resources are hard to determine and may require clarification from writers by conducting a
qualitative inquiry. The present study does not have access to writers in both groups, so we will
only focus on what linguistic resources inform us.
10

In addition, language use in any dimension is affected by a variety of factors, such one’s
cultural background, linguistic preference, individuality, and professional ideology. Although
textual practices can be quite different among disciplines, a disciplinary voice is not entirely
determined by the shared conventional assumptions and theoretical orientations but achieved
through a process of participating in a socially determined interaction (Hyland, 2005). Culture
has also been studied as a salient factor for writers to position themselves and express modality
in scientific disciplines (Hinkel, 2005; Yang, 2013).
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CHAPTER TWO: LITERATURE REVIEW
In recent decades, English has been universally recognized as a principal medium for
exchange of academic knowledge in higher education (Mauranen, Pérez-Llantada, & Swales,
2010). In English-medium universities, academic practices are undergone and assessed through
written academic discourse, such as textbooks, laboratory reports, reflection papers, research
proposals, research thesis, etc. Students’ academic performances are usually evaluated based on
their ability perceive and produce written texts. Therefore, writing for academic purposes is
integral for students to succeed in higher education.
The competence in academic writing is not naturally acquired but requires continuous
effort and much practice in composing, developing, and analyzing ideas. Research shows that
comparing to NSs, NNSs face academic challenges to a greater extent when they navigate their
studies in higher education. According to the Institution of International Education (2021), in the
past two decades, foreign students who travel to the U.S. to attend higher education institutions
reached the growth rate of 61%. In school year 2019-2020, the number of international students
who attend U.S. educational programs neared 1.1 million, 39.0% of which were undergraduate
students and 34.8% were graduate students. In school year 2019-2020, top three countries of
origin of international students were China (34.6%), India (18.0%), and South Korea (4.6%),
followed by Saudi Arabia (2.9%), Canada (2.4%), Vietnam (2.2%), Taiwan (2.2%), Japan
(1.6%), Brazil (1.6%), and Mexico (1.3%) (Migration Policy Institute, 2021). As the
demographic shows, most of international students traveling to the U.S. come from non-Englishspeaking countries.
The unprecedented demographic growth of NNSs in U.S. higher educational institutions
has predictably impacted policies and courses that address the needs of international students
12

from all over the world. English for Academic Purposes (EAP) has been rapidly growing as a
branch of English teaching concerned with preparing NNS students for their post-secondary
studies (Flowerdew & Peacock, 2001). The overall goal of EAP is to help NNSs develop English
knowledge and skills in order to communicate and participate effectively in higher education,
and in many cases, to carry out and report research. However, EAP often delivers English
instructions as support service, coupled with workshops and tutoring, in which four skills
(listening, speaking, reading, and writing) are targeted for English proficiency development in
general academic settings. Unfortunately, such EAP practices are often confronted by the needs
to address a very different range of academic needs (Ding & Bruce, 2017). Academic content
usually involves learning what has been said and what needs to be solved in the future about a
construct or an issue. However, EAP curriculum often provides writing prompts regarding
personal experience and reflections on what NNS writers read. As Leki and Carson (1997) point
out, what is valued in writing in EAP on the one hand and academic courses on the other hand
are rather different. In EAP courses, NNSs are barely asked to evaluate and interact with the
source of the texts given in their writing assignments, which is common in academic courses.
Writing skills developed in EAP courses seem to be difficult to transfer to discipline-specific
contexts, which leads to less competence and participation of NNSs in academic communities.
Therefore, the present study aims to provide insights for EAP practitioners and
professionals in academia regarding what skills and rhetorical resources NNS writers are in need
to succeed in academic writing. To this end, this chapter first reviews the nature of academic
discourse, and discusses academic writing as social practices that are situated in disciplinary
communities in the lens of metadiscourse. A variety of terms used to define academic discourse
essentially as interactive or dialogic are then discussed. This study employs the framework of
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Hyland (2004) that classifies rhetorical resources to construct interaction and social relationships
in academic discourse in two aspects: stance and engagement. This chapter aims to review
previous research on how stance and engagement plays important roles in negotiating meaning,
making commitment to the propositions, and building proper social relationships with readers
who share the same knowledge in the disciplinary communities.

The Nature of English Academic Discourse
With the great expansion in the international use of English language, more and more
universities and educational institutions use English as the language of instruction. As the U.S.
and world economy has grown in the past two decades, a rapid growth of the population of
international students has been witnessed, and as the demographics shows, most international
students are nonnative speakers (NNS) of English. Therefore, EAP is a rapidly growing
specialist branch of English language teaching concerning preparing NNS students for academic
studies.
Academic language or English for Academic Purposes (EAP) is a “fuzzy concept”
(Flowerdew, 2014). Academic language, on the micro-level, emphasizes the formal usage of
language by using sophisticated vocabulary and grammatical structures (Coxhead, 2000; Nation,
2001; Myles, 2002). Therefore, it requires constant effort and time, and effective instructions for
NNS writers to achieve competency to write for academic purposes. On the macro-level, in
contrast to the traditional view of language as an abstract system, it is seen as a resource for
communication, which varies according to the context or situation it is produced (Halliday, 1978;
Peacock & -Flowerdew, 2001). Similarly, academia is knowledge-creating communities through
dialogue and negotiation about ideas and beliefs. Academic discourse is governed by the
communicative purposes and conventions shared in specific academic communities. In the recent
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decade, increasingly, the view on academic writing has been altered from impersonal to
interpersonal, evaluative, and ideational (Hyland, 2004; Hewings, et al, 2010). Academic writing
is considered as a persuasive endeavor that owes its knowledge construction and development of
argument to proper relationships writers build with readers and the disciplinary communities in
which they participate.
Academic discourse is often studied by genre and discipline as a resource to provide
instructional insights into the development of teaching and learning of EAP. Rich description of
academic discourse is regarded essential as a prerequisite to the development of EAP. The study
of academic discourse is to offer explanation for a specific use of language in institutionalized
social, academic, and professional settings, and the specific communicative purposes are in turn
constructed and constrained in the fulfillment of the specific genre and discipline. Bhatia (2001,
p. 25) states that the use of the term “Academic English” or EAP implied a consensus on what
“academic core” in language use is; however, he points out that this consensus is often “assumed
rather than investigated and established”. The present study aims to investigate the use of
academic discourse in scientific disciplines. By comparing the learner corpus and the reference
corpus in the use of rhetorical and linguistic resources, an attempt is made to demonstrate a
relatively rich description of academic discourse used in scientific discourse. The difference that
is revealed in this study is meant to provide instructional implications in the realization of
interactive and communicative purposes in academic writing.

Interaction in Academic Discourse
In the recent decades, the study of academic discourse has altered its focus from lexicogrammar and discourse structure to its sociocultural dimension and in turn how it shapes social
relationships between writers and readers and writers’ persona in the application of negotiating
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meaning, knowledge, and propositions in the disciplinary communities. Academic writing is no
longer viewed as a set of general skills or tactic rules but rather as social interactions in various
register, institutional, cultural, and disciplinary settings.
From Bakhtin’s dialogic perspective, all verbal communication, written or spoken, is
dialogic in nature, for it is always referring to what has been said and to anticipate responses of
readers or listeners. Dialogue, in this sense, not only refers to face-to-face verbalized
communication but incudes a broader sense (White, 2003). That is, it concerns about verbal
communication of any type, including those with indirect and imagined readers. Written
communication does not seem to be direct; however, it is not monologic utterance but has its
audience in a textual dialogue in which written texts provide evidence, affirm or withhold
commitment to propositional statements, seek support, and anticipate potential responses,
comments, and agreement. In essence, the development of written texts is embodying interaction.
The view of written texts as interaction between writers and readers has been well
established. Studies of academic discourse have increasingly focused on the rhetorical and the
interactive (Candlin & Hyland, 1999; Fløttum, Dahl & Kinn, 2006; Hyland, 2000; Hyland, 2005;
Martınez, 2008; Swales, 1990; Thompson, 2001; White, 2003) with exchanges no longer
perceived as being impersonal and concerned with the ideational. In writing and publishing
academic discourse, writers present their work to seek acknowledgement as an active
membership in the disciplinary communities and agreement from their potential readers who
participate in the same community and share the same knowledge and professional practices. A
reader-writer interaction is crucial for academic discourse, in that it allows writers to position
themselves in relation to the propositions that have been made by other professionals and those
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that are made in the text, and meanwhile bring their readers into their argument in order to seek
support and agreement.
Hyland (2001) notes that academic writing is a persuasive endeavor that highlights the
interpersonal negotiations and locate the writer-reader relationships at the heart of academic
writing. Readers as the insiders of the disciplinary communities are likely to refute claims;
therefore, it is crucial for writers to draw on familiar ways to present their work in ways that
readers are more likely to find both persuasive and credible. This interpersonal negotiation has
been investigated from writers’ and readers’ perspectives; however, Hyland (2001) reports that
the studies for writer-reader relationships are largely provided by examining writer-oriented
features of the interaction. From the writer-oriented perspective, research has shown how writers
use hedges and boosters to evaluate epistemic attitudes (Hyland, 1998; Vassileva, 2001; Yang,
2013) and how writers construct authorial presence by self-mentioning (Flowerdew, 2001;
Hyland, 2002; Martínez, 2005; Vassileva, 1998; Walková, 2019). As opposed to writer-oriented
features, the other aspect of interaction in academic discourse draws from reader-oriented
perspective. Reader-oriented features are often accomplished by explicitly using second-person
pronouns and interjection and using questions and directives to guide readers through academic
interpretation.
Nevertheless, this dichotomous model needs to be employed with caution. On one hand,
it seems common that one rhetorical form can have more than one function, which may fall in
both categories. On the other hand, a linguistic feature that is drawn from one perspective may
carry meanings from another perspective. For instance, boosters such as obviously and
apparently, are commonly used as writer-oriented features in academic discourse to strengthen
writers’ assertion, emphasize significance, express confidence and reliability about evidence, etc.
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In expressing commitment to claims, boosters seem to also allow writers to pull readers into their
argument and seek readers’ agreement and acknowledgement.

Two Facets of Academic Interaction: Stance and Engagement
In an effort to address academic interaction, Hyland (2005) has constructed a model that
manages to address this issue considering two aspects: stance and engagement. As
aforementioned, evaluation is critical to academic writing, and it is realized by writers
positioning and adopting a point of view in relation to the propositions advanced in the text or to
others who hold points of views on the same issues. Hyland (2005) states that this aspect of
academic writing is inherently achieved through writer-reader interaction which “situates both
their research and themselves, establishing relationships between people, and between people
and ideas” (p. 176). Therefore, by utilizing rhetorical devices of stance and engagement, writers
set out to form interaction in academic context, which is observed to be not constrained between
writers and readers but between 1) writers and propositions in the field, and 2) writer and
readers’ points of views on the propositions, thereby being accepted and acknowledged by the
community in which the propositions are discussed.
The concern of the current study lies in publishing discipline-specific research articles
that are mainly written to report research results and findings to make contribution to the larger
disciplinary community. A successful research article, on one hand, needs to have a solid
theoretical foundation and a legitimate research design; on the other hand, it depends on
“writer’s projection of a shared professional context” (Hyland, 2005, p. 176) by acknowledging
and evaluation what has been said and what others may view on what is being said by the writer.
Research has criticized the phenomenon that textbooks of writing for academic or specific
purposes often address academic writing as objective and impersonal, and writers should avoid
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being involved within the arguments (Hyland, 2005; Yang, 2013; Hinkel, 1997;). This view on
scientific practices has been greatly altered in the recent decades, but there is still a need to
emphasize the importance of teaching academic interaction as one of the most important
dimensions in academic writing. An endeavor must be made to stress the functionality of
interaction situated in academic discourse for NNS writers and provide systematic instructions
on NNS on how to situate themselves as writers in the disciplinary community in which they
participate.
Figure 1 below demonstrates the subcategories of stance and engagement. According to
Hyland’s (2005) model of academic interaction, stance is writer-oriented features and refers to
the positioning writers take regarding the issues advanced in the text, while engagement, as it
implies, is reader-oriented feature that refer to rhetorical resources and strategies that writers use
to engage readers within their argument and interpretation. In the following section, the two main
aspects, stance and engagement, in Hyland’s (2005) model of academic interaction, are further
discussed in terms of their functionality and formality. Hyland (2005) elaborates on these two
aspects into nine subcategories. In a review of previous studies, each subcategory is explained
and discussed individually.
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Figure 1. Key Resources of academic interaction (Hyland, 2005)

Hyland’s model of academic interaction has been used in many empirical studies in the
field of Corpus Linguistics, EAP, ESP, TESOL, and Applied Linguistics. It is also widely
employed in a range of academic genres such as research articles (Hyland, 2005a; Hyland,
2005b; McGrath & Kuteeva, 2012), dissertations and theses (Wu & Paltridge, 2021), academic
blogs (Zou & Hyland, 2019), book reviews (Tes & Hyland, 2009), academic spoken discourse
(Yang, 2014; Yang 2021; Hyland & Zou, 2021), etc. Table 1 demonstrates a part of the major
articles published from the year of 2005 to 2021.
Table 1. Publications based on Hyland’s model of academic interaction
Author(s)
Hyland, K.

Year
2005

Hyland, K.

2005

Tse, P., & Hyland, K.

2009

Gillaerts, P., & Van
de Velde, F.

2010

Title
Representing readers in writing:
Student and expert practices.
Representing readers in writing:
Student and expert practices.
Discipline and gender:
Constructing rhetorical identity in
book reviews.
Interactional metadiscourse in
research article abstracts.

20

Journal/Book
Linguistics and
Education
Linguistics and
Education
Academic Evaluation
Journal of English
for Academic
purposes

Author(s)
McGrath, L., &
Kuteeva, M.

Year
2012

Guinda, C. S., &
Hyland, K.

2012

Yang, W.

2014

Stance and engagement: A corpusbased analysis of academic spoken
discourse across science domains.

Sayah, L., &
Hashemi, M. R.

2014

Lee, N. I.

2017

Zou, H., & Hyland,
K.
Yang, W.

2019

Qiu, X., & Jiang, F.
K.

2021

Hyland, K., & Zou,
H. J.

2021

Wu, B., & Paltridge,
B.

2021

Exploring Stance and Engagement
Features in Discourse Analysis
Papers.
Academic and journalistic writing
in English and Japanese: A
contrastive study on stance and
engagement expressions.
Reworking research: Interactions in
academic articles and blogs.
A Keyword Analysis of Stance and
Engagement in Three-Minute
Thesis (3MT) Presentations.
Stance and engagement in 3MT
presentations: How students
communicate disciplinary
knowledge to a wide audience.
“I believe the findings are
fascinating”: Stance in three-minute
theses.
Stance expressions in academic
writing: A corpus-based
comparison of Chinese students’
MA dissertations and PhD theses.

2020

Title
Stance and engagement in pure
mathematics research articles:
Linking discourse features to
disciplinary practices.
Introduction: A context-sensitive
approach to stance and voice.

Journal/Book
English for Specific
Purposes
Stance and voice in
written academic
genres. (pp. 1-11)
LSP JournalLanguage for special
purposes,
professional
communication,
knowledge
management and
cognition
Theory & Practice in
Language Studies
Journal of Modern
Languages
Discourse Studies
GEMA Online®
Journal of Language
Studies
Journal of English
for Academic
Purposes
Journal of English
for Academic
Purposes
Lingua

In addition, caution needs to be taken in the adoption of Hyland’s model, as any model
might not be categorically comprehensive and can always be mapped out from different
perspectives. For instance, some studies include the linguistic features to signal text organization
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as another dimension of interaction in academic discourse (Thompson, 2001; Thompson &
Thetela, 1995). Thompson and Thetela (1995) address interaction in written discourse in two
main types and term them as interactive and interactional. Simply put, interactive features, such
as therefore and however, primarily refer to management devices that writers use to explicitly
guide readers through the texts, whereas interactional features refer to the linguistic resources
that writers employ to evaluate the content and involve readers into the argument in the texts.
Considering management devices as a dimension in the realization of interaction, Thompson and
Thetela (1995) propose that using these devices are crucial to explicitly draw readers’ attention
and “exploit that awareness” of how the content flows throughout the text.
The present study employs Hyland’s model as a framework to navigate rhetorical
resources in academic discourse. In the following sections, the two main features of academic
interaction are to be discussed in detail.

Stance: Writer-Oriented Features
In Hyland’s model for academic interaction, he calls stance as a textual ‘voice’ or
community recognized personality. Stances can be seen as writer-oriented attitudinal dimension
and includes features which refer to the ways writers present themselves and convey their
judgements and opinions about, and commitments to propositions. Hyland (2016) concludes that
three aspects have been concerned in the concept of stance, evidentiality (Chafe, 1986), affect
(Besnier, 1990), and presence (Hyland, 2005). Evidentiality refers to the status of positioning in
the commitment to propositions and the degree of reliability and credibility that writers express.
Affect concerns about writers’ attitudinal and personal responses toward issues or findings rather
than evaluation of knowledge. In addition, presence is a more visible feature of stance by using
first-person pronouns as ways to stress authoritativeness.
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I will further address these four main aspects of stance in academic discourse, including
hedges, boosters, attitude markers, and self-mentioning.

Hedges and Boosters
Academic discourse involves interpretative statements that writers use rhetorical devices
to modify their assertions, tone down uncertain claims, emphasize what they believe to be
accepted, and convey attitudes toward issues and propositions in the field. These rhetorical
devices are collectively defined as hedges and boosters. Hedges and boosters are inseparable
concepts. Hedges, such as perhaps and possible, are rhetorical devices to express tentativeness
and uncertainty and avoid complete commitment in making propositions. Boosters, such as
clearly and apparently, on the other hand, refer to rhetorical devices that writers use to increase
epistemic commitment and present their work with assurance (Hyland, 2000; Hyland 2005).
Hyland (2000) articulates that the crucial importance of hedges and boosters lies in the fact that
readers expect reliability and credibility in claims, and vice versa that by balancing conviction
with caution, writers seek agreement and acceptance for their work.
Furthermore, hedges and boosters are critical for writers to gain acceptance for their work
and shape their own persona as active researchers in disciplinary communities (Hyland, 2000).
For novel researchers, it is substantially believed to be challenging to gain authorial participation
and remain active in disciplinary communities. A mastery of hedging and boosting not only
ameliorates one’s writing, but it also allows writers to form a professional and dialogic
conversation in their written discourse to negotiate their positioning, certainty on their referential
claims, and collegial attitudes to their audience. In the following paragraphs, I will review on
definitions and types of hedges and boosters respectively and discuss how they are used in L2
students’ academic writing.
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Hedges are devices like possible, probably, and perhaps, that writers use to withhold
their complete commitment to a proposition. The notion of hedging was introduced by Lakoff
(1972) as words whose main function was to make things more or less fuzzy. Hedging is viewed
as one part of epistemic modality that indicates “unwillingness to make an explicit and complete
commitment to the truth of proposition (Hyland, 1998, p. 3). Halliday (1994) refers to modality
as the area of meaning that lies between yes and no. Given that statements are all evaluated and
interpreted as disciplinary assumptions rather than facts, writers need to be cautious about the
degree of precision or confidence they have in their propositions or claims. Hyland (1998) notes
that writers might hedge to seek protection for their assertion from potential overthrow.
Rhetorical devices of hedging are substantially used to create a discursive space for writers to
quantify their confidence of committing to categorical assertions. Hyland (1998) notes that some
hedges such as possibly, perhaps, and might are often routinely added to avoid full commitment
and express tentativeness in academic communication.
Academic discourse is often studied in soft and hard science. Although academic
discourse in hard science is relatively impersonal compared to soft science, hedges are abundant
and play a critical role. Hyland (1998) stresses that hedges are substantially important to
scientists because science writing involves weighing evidence, assessing referential information,
drawing conclusion, and describing circumstance in which the conclusions can be accepted.
Therefore, hedges are a crucial vehicle of presenting propositions for ratification, and eventually
creating new knowledge to contribute to the community. Hedges allow writers to position
themselves in relation to existing propositions and their new claims, present their findings with
caution, and creating a dialogic space with their audiences.
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The very genre the current study focuses on is scientific research articles; it is typically
seen as the primary genre for presenting new knowledge in academic community. In reporting
new research findings, along with research designs and experiments, research articles are to seek
endorsement, agreement, and ratification of claims through negotiating scientific reasoning and
creating dialogues with audience. Since academic discourse is inherently social practices and
socially situated, the use of hedges and hedging strategies can be influenced a range of factors
such as cultural background (Hinkel, 2005; Yang, 2013), domain (Salager-Meyer, 1994; Hyland,
2005), genre (Wu & Paltridge, 2021; Hyland & Zou, 2021), etc.
Hyland (2004) examined hedges and boosters in selected scientific texts from three
disciplines (biology, chemistry, and physics) and found that an average paper contained a range
between 17 and 20 items per 1,000 words, of which hedges constituted two-thirds of the total
devices (hedges and boosters). Research also shows that the distribution of devices used in the
texts are uneven. For instance, it is reported that the most frequent boosters account for almost 70
percent of the total, and the most common hedges for almost 50 percent. Therefore, it is
meaningful to explore devices that are most frequently used in a specific context in order to
guide in classroom pedagogy. Table 2 demonstrates the categories of hedges and the most
frequent items in each category. The items in Table 2 are by no means complete but are used to
explain the categorization of hedging and to help examine the frequent devices in data
description.
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Table 2. Categories of hedges and most frequent hedges in research articles (Hyland, 1998)
Lexical

Category
Epistemic lexical
verbs

Epistemic adverbs,
(adjectives and nouns)

Hedging numerical
data

Modal verbs

Strategic

Reference to limiting
knowledge
Reference to
limitations of a model,
theory, and method
Reference to
experimental
limitations

Most frequent items
indicate, suggest, appear,
propose, seem, report,
predict, assume, speculate,
suspect, believe, imply,
estimate, calculate, note,
attempt, seek
quite, usually, normally,
partially, slightly, rarely,
occasionally, almost,
virtually, relatively,
approximately, generally,
seemingly, likely, probably,
presumably, apparently,
evidently, essentially,
potentially
about, approximately, some,
around

Examples
In these FTIR studies
we attempt to gain
insight into the
secondary structure
of fibrinogen and its
domains (p. 126).
In view of the
seemingly wide
distribution of DNA
methylation…(p.
138).

The synthesis of the
94, 85, 74 kDa HSPs
decreases by
approximately
60% ….(p. 141).
would, may, might, can,
Under these
could, should, cannot, will,
conditions, we
must
predicted that
seedlings would
respond through the
action of
phytochrome B, and
thus allow… (p. 113).
We have no knowledge whatsoever about very rapid
and short-term changes in the molecular arrangement
of the thylakoids (p. 142).
Despite our careful alignment and model building
procedures we do not claim that our model structure
is comparable to a crystal structure (p. 144).
Under these conditions phosphorylation of PEPc
by… (p. 147).

Boosters are often addressed together with hedges to achieve balance in the text. Hyland
(2005) states that both represent writers’ response to their readers’ potential views and at the
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same time acknowledge the disciplinary norms in relation to the issues being addressed in the
texts. Boosters are used to provide assurance and emphasize the significance of the research.
Boosters emphasize the force of propositions and express strong commitment to claims, thereby
restricting the negotiation space to the audience. In addition, Hyland (2004) claims that boosters
not only can allow writers present their work with warrants but also effect interpersonal solidary
and membership in disciplinary communities.
Many researchers have appealed to include hedges and boosters into EAP programs
(Hyland, 1994, 1998; Salager-Meyer, 1994; Hyland & Milton, 1997; Skelton, 1988; SalagerMeyer, 2011), but unfortunately, they have not been given adequate attention in EAP. Hyland
(1994) criticizes that one of the problematic issues seems to lie in that fact that EAP textbooks
have tended to teach how referential information is typically conveyed, but few focuses on
epistemic modality of academic discourse. Hyland (2000) employs a verbal-report protocol to
examine if L2 learners attend to the hedges and boosters that are used in the given articles, and
the results show that only 24% of the devices are attended. L2 learners tend to focus on reporting
propositional statements and ignore the devices that carry the epistemic elements in the
propositions. Comparing to ideational claims in academic discourse, hedges and boosters seem to
be invisible; to make them salient, explicit instructions is necessary to increase awareness,
noticing meaningful linguistic input, and thereby internalizing new language usages.
Furthermore, many studies have focused on various factors that may influence the use of
hedges and boosters. Arguably, from a cross-culture perspective, the over- or under-use of
hedges and boosters may lead to miscommunication in academic interpretation. Hinkel (2005)
reports that L2 writers of Turkish employ severely limited range of hedging devices but
prevalent use of conversational boosters. This finding points to the distinction in the use
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linguistic devices between formal written and informal conversational registers. Some studies
examine hedges and boosters from cross-cultural and cross-linguistic perspectives. In examining
hedges and boosters in abstracts of applied linguistics articles, Hu and Cao (2011) find out that
abstracts published on English-medium journals use significantly more hedging devices than
those published on Chinese-medium journals. Although Chinese language is typically considered
to be rather indirect in the influence of Taoism and Confucianism (Hinkel, 1997), Yang (2013)
reports that Chinese scholars in scientific community use almost 50 percent of hedges less than
their NS counterparts. NNS writers’ English fluency on the discourse level is often attributed to
the severely limited number and range of using hedges (Yang, 2013; Aull & Lancaster, 2014).
More importantly, however, Yang (2013) brings out another potential factor, that is, the norms or
paradigms of scientific inquiry in some cultures might be relatively assertive and authoritative in
making claims and new knowledge.

Attitude Markers
Hedges and boosters are devices to express epistemic modality to modify writers’
commitment toward propositions; on the contrary, fs indicate the writer’s affective attitudes and
responses to propositions such as surprise, agreement, importance, frustration, and so on
(Hyland, 2005). Using attitude markers is a more visible way for writers to position themselves
in relation to propositions and emphasize significance of the content. Meanwhile, it can also help
writers pull readers into interpretation and closer to agreements, which indicates the readeroriented dimension that attitude markers carry.
According to Hyland’s (2005) model, attitude is expressed in texts by the use of
subordination, comparatives, progressive particles, punctuation, text location, and so on. The
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most explicitly signaled devices are attitude verbs, sentence adverbs, and adjectives. Table 3
demonstrates that main types of attitude markers to express the affect aspect of stance.
Table 3. Types of attitude markers of stance
Types of Attitude markers
Verbs
Sentence adverbials
adjectives
Punctuation
Comparatives
Subordination
Progressive participles
Text location

Examples
agree, disagree,
hopefully, unfortunately, fortunately
appropriate, promising, interesting,
surprising
!
More, less, prefer, preferable
Even ……

Self-mentioning
Until recent years, scientific discourse has been regarded as objective and impersonal
reporting, and self-mention is used to be greatly discouraged in academic writing instructions
(Hyland, 2004). Self-mention concerns about the use of first-person pronouns (i.e. I and we) and
possessive determiners (i.e. my and our) to present authorial presence (Hyland, 2005; Hyland
2016; Harwood, 2005), and it seems to be an explicit device in the realization of author’s
commitment and involvement. As Hyland (2001, p. 210) states, “Projecting a discoursal self is
central to the writing process”. Projecting an authorial self is one of the essential means to
proactively construct interpersonal dialogue with readers, express evaluative attitudes to claims,
and acknowledge writers’ identity and persona as active participants in the community. The
Manual on Scientific Writing has appealed to young scientists to naturally include first-person
pronouns to acknowledge themselves in the contribution to the research as well as highlight their
professional persona in the disciplinary community (1993).
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In scientific discourse, it appears to be typical for writers to downplay their personal roles
to highlight the evidence, phenomena, and research findings. Such a strategy conveys an
empiricist ideology that suggests research needs to be presented in an empirical and objective
way in the control of writers’ intervention. The presence or absence of explicit author reference
is generally a conscious choice by writers, depending upon their need to claim authorial voice
and seek acknowledgement. A diachronic analysis has been conducted by Junnier (2020) to
investigate how a L2 scholar in molecular biology uses self-mention strategy over the past 9
years as a tenure-track young professor, and the results show that the development of employing
self-mention strategy steadily grows overall, but, on the other hand, it is highly contingent on
contextual factors such as perceived value of the research and co-authorship dynamics. It is also
highlighted that using self-mention devices in scientific inquiry can effectively express writer’s
authorial voice and become self-promotional over time.
Furthermore, some studies focus on how L2 scientific writing employs the devices of
self-mention from the cross-cultural perspective. Research indicates that writers who are
relatively more experienced and acknowledged in the field tend to employ a greater number of
self-mention devices and seem more confident as authorial selves (Dueñas, 2007; Dong & Qiu,
2008). Additionally, under the influence of collectivism, Chinese postgraduate students,
comparing to experienced Chinese journal authors, are observed to use a greater number of
plural forms of self-mention (i.e., we, us, our) than singular forms (Dong & Qiu, 2008).
Besides cross-cultural factors that may affect the use of self-mention in L2 academic
writing, disciplinary conventions and writers’ willingness to claim their authorial presence both
need to be taken into account. Dueñas (2007) explores that the higher number of self-references
in the American sub-corpus than in the Spanish could be partly explained by the high level of
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competitiveness to publish. Indeed, presenting research originality and credibility are crucial in
academic discourse. Self-mention devices are one of the means to effectively acknowledge
writers as original contributors to the discipline community with the hope to receive positive
review.
In summary, due to the lack of awareness and explicit instructions of self-mention
devices, novel writers are found to refrain from using first-person pronouns in their academic
texts (Chang & Swales, 1999; Tang & John, 1999; Hyland, 2002; Dueñas, 2007; Dong & Qiu,
2008). Taken all influential factors altogether, it is necessary to provide effective instructions for
L2 writers on the use of self-mention devices with the raised awareness of writers’ individual
characteristics and relevant influential factors.

Engagement: Reader-Oriented Features
Comparing to stance as a writer-oriented feature for academic interaction, Hyland (2001,
2005) addresses engagement as a reader-oriented dimension and includes features as ways
writers relate to their readers with respect to the positions advanced in the texts. Engagement is
aligned with acknowledging and connecting to others, recognizing the presence of their readers,
pulling them along with their argument, focusing their attention, acknowledging their
uncertainties, including them as discourse participants, and guiding them through interpretations.

Reader Pronouns
Reader pronouns are perhaps the most explicit way to bring readers into the discourse.
However, research shows that we almost never find “you” in academic writing, probably because
it may imply a separation between writers and readers and a lack of involvement between
participants (Hyland, 2004). Instead, the emphasis lies on binding the two in a dialogue by using
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the inclusive pronoun we, which explicitly identifies readers as an insider with shared knowledge
and convention in the professional community.
By using we, it sends a clear indication to seek common understandings, stress solidarity,
and signal membership by textually constructing both the writer and the reader as participants. In
the review of previous studies, inclusive pronouns can act as politeness devices by citing,
commenting on, and critiquing issues that are preoccupy the field. Moreover, both exclusive
pronoun I and inclusive pronoun we can both help writers create “newsworthiness and novelty”
of their work and thereby highlight their contribution of filling the disciplinary gap (Harwood,
2005, p. 365).
Furthermore, the references of pronouns in academic discourse are found to be
inconsistent (Kuo, 1999; Vladimirou, 2007). As aforementioned, first-person including I and we
are said to highlight writers’ authorial presence and professional persona and seek
acknowledgment with regard to their contribution to the academic community. For this, the
pronoun we is used to represent all professionals involved in the research as a whole including
institutions, funding bodies, faculty advisors, researchers, research assistants, etc. In presenting
research findings with the first-person pronoun we to guide readers through the discourse, writers
not only express authorial voice as a group, but they also highlight the cooperation and rapport
built in the completion of the work. In addition, the pronoun we can also be used to refer to both
writers and readers as professional insiders in the same discipline. The reference of the pronoun
we in texts therefore depends upon the function of the pronoun in particular case. Depending on
how we reveals the ways writers express stance and in which they negotiate their relationship
with their material and their audience, the pronoun we is often termed as inclusive and exclusive.
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Research shows that when the inclusive pronoun we is used to recognize readers as participants,
it can reduce the risk for readers to lose face (Harwood, 2005).
The functionality of we in academic discourse is widely recognized and examined in
various settings. Tang & John’s (1999) study focuses on the degree of authorial presence and in
students’ academic writings and how their identities are revealed by examining their use of
pronouns. Studies of reader pronouns also focus on how the use of plural first-person pronoun we
varies in different scientific disciplines. Harwood (2005) conducts both quantitative and
qualitative approaches and reports that writers in soft disciplines (i.e., Business and
Management) use considerably more we as inclusive than those in hard disciplines (i.e.,
Computer Science). In students’ scientific writing in Engineering disciplines, Luzón (2009)
reports that with the exposure to research articles written by expert writers, Spanish EFL students
fail to recognize the discourse function of the pronoun we, which underlines the need to deliver
explicit writing instructions for scientific purposes in higher education.

Directives
Quoting Hyland’s (2002) definition, “a directive utterance is one expressing an obligation
on the reader either to do or not to do something” (p. 216). Directives instruct readers to perform
an action in a way determined by writers. According to the functionality of directives in
academic discourse, Hyland (2005) classifies them into three main types, namely, textual,
physical, and cognitive. First, textual act refers readers to a text advanced in the discourse or
another text, which can effectively help writers guide readers through the construction of the
argument. Second, directives address readers to perform some physical act that is either a part of
the research process or a practical action. Third, cognitive act can initiate a new argument, direct
readers through a flow of reasoning, and bring up caution that may exist in the discourse.
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Figure 2: Categories of directives (Hyland, 2002)

Since directives carry obligatory meaning for readers to perform certain acts throughout
the process of reasoning and knowledge presentation, it might express more authorial voice over
readers (Hyland, 2002). This may lead to a face-threatening situation to readers in which an
undesirable imbalance between writers and readers are constructed. Figure 2 above roughly
shows how the degree of threat to readers vary among three types directives, as the arrow
indicates.
Any type of discourse is generally recognized as social practices which carry assumptions
about participant relationships and how it is rhetorically constructed and shaped (Lemke, 2005).
Research articles, among other genres, are “ostensibly egalitarian” (Hyland, 2002, p. 219).
Writers project readers as their colleagues or insiders who are knowledgeable in the related fields
and familiar with discipline’s conventions to establish argument, present evidence, and express
authorial stance. Considering the lack of equivalence in the application of directives, more
caution needs to be made for writers to use directives to steer readers to a certain direction as
writers desire.
34

Questions
Questions are viewed as dialogic strategy that helps writers bring readers into discoursal
interaction where readers can be led to writer’s viewpoint (Hyland, 2002). Direct questions are
used to be considered as an informal element in academic writing and not conventionally
encouraged in academic writing. Although the use of direct questions, in Hyland’s diachronic
analysis, seems not to have a considerable increase in the past 50 years, the tolerance of its use
for publication by copy editors has surely increased. Raising questions allow writers to arouse
readers’ interest and direct them to an unresolved issue with writers. Questions play an important
role in the construction of writer-reader interaction because they can help writers not only guide
readers through the text but also navigate the content cognitively. In a corpus-based study,
Hyland (2005) has found that over 80 percent of questions in the corpus are rhetorical that are
used to present or strengthen claims in which readers appear to be asked questions, but actually
expected no response. Questions are an effective device to allow writers to invite readers into the
dialogue by assigning them a role to evaluate the issues being discussed. Even though no
response from readers is expected, raising rhetorical questions are an effective strategic feature in
academic discourse to engage readers as equal and active participants in the dialogue.
Rhetorical questions are an explicit device to construct balanced and active writer-reader
relationships with a goal to seek response to claims writers make. However, L2 learners seem
unfamiliar with the functionality of rhetorical questions in academic writing. Hyland (2004c)
finds out that most questions L2 undergraduate students employed in his study are mostly
interrogatives for the purpose of restating the research questions and organizing their texts rather
than guiding readers through reasoning or enhancing writer-reader interaction. Questions can
also be used with epistemic stance (i.e., obviously, of course), expressing writers’ certainty of the
propositions.
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Research also indicates that rhetorical questions have another dimension of indirectness.
Hinkel (1997) and Kuteeva (2011) has examined its application in undergraduate argumentative
texts, and they find out that L2 writers tend to use rhetorical questions frequently as a means to
express indirectness and realize reader engagement. This disparity with Hyland’s (2005) finding
is in part attributed to cross-linguistic factors. That is, rhetorical questions appear to be employed
frequently for a various of functions in Japanese, Korean, and Chinese (Wong, 1990; Hinkel,
2005). The relatively high frequency of using rhetorical questions therefore might be
transferrable from learners’ L1 to English academic writing.
Although the application of questions in written texts is ubiquitous, it is conventionally
viewed as personal and informal in academic discourse (Meyer, 1989; Hinkel, 1997; Hyland &
Jiang, 2017). Textbooks and guidance for academic writing seem to be largely silent on the use
of questions (Hyland, 2004). The lack of acknowledging its important application may cause
learner’s failure or confusion in the use of questions properly in academic writing, which
underlines the necessity of delivering effective instructions to make its use salient for L2 writers.

Appeals to Shared Knowledge
Appeals to shared knowledge seek to position readers as professional insiders with
disciplinary knowledge, understandings, and viewpoints on common issues in the field. The
rhetorical resources writers employ can be referred to as explicit markers where readers are
asked to recognize something as familiar or accepted (Hyland, 2005). When interaction in texts
is not charged, building on somewhat implicit contract, readers are only asked to agree or
disagree on the content advanced in the text. With appeals to shared knowledge, a solidarity
tends to be formed, involving explicit calls for readers to identify their viewpoints. Appeals to
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pre-existing shared knowledge also indicate writers’ pursuit of readers’ agreement on
propositions in the text and express writers’ willingness to deflect readers’ objections.
Furthermore, appeals to collective understandings about certain topic or issue can
effectively bring readers to the text and thereby guide them through writers’ argument and
interpretation. Undoubtedly, writers expect their readers to resonate with them, and appeals to
shared knowledge can be an effective rhetorical strategy to achieve this goal. However, Hyland
(2005) reports that writers in soft science tend to use this strategy explicitly while those in hard
science seem more implicit in proposing shared knowledge.

Personal Asides
Personal asides can be seen as a key reader-oriented rhetorical strategy because it only
helps writers build writer-reader relationships rather than develop epistemic evaluation on
propositions. It allows writers to briefly step back to address readers directly by interrupting the
argument to offer a comment on what has been said. By turning to the reader in mid-flow,
writers acknowledge readers and initiate an interpersonal dialogue regarding the issue being
discussed (Hyland, 2005). Due to the nature of this strategy, it mostly occurs in fields of soft
science, because researchers in soft science are more likely to deal with ambiguous results and
less straightforward interpretation in which readers need to be drawn into the dialogue and
provided with writers’ comments and further explanation.

Corpus-based Approach
A corpus refers to a body of written text, transcribed speech, or both – that is collected
through computerized system and stored in electronic form and analyzed with the help of
computer software programs. The published literature shows an increasing interest in applying
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the findings of corpus-based research to language pedagogy in early 1990s. The corpus-based
approach to linguistics and language education has gained prominence over the last four decades.
The contribution of the corpus linguistics is related to the importance it puts on the empirical
study of large language database. It makes it feasible to include not only a large number of texts
but also more variables into analysis (McEnery & Wilson, 2001; Conrad, 2005).
Corpora are authentic and naturally occurring texts produced in various settings, so they
can demonstrate develops how language is used rather than how one may assume it is used in a
specific context. Language and is used for various social purposes; social contexts in which
language occurs shape how language operates. One of the notable contributions of corpus
linguistics to language teaching has been studies that describe how language features are used.
The analysis and description of corpora can be used as valuable resources in language teaching
and learning. It has been noted that non-corpus-based grammars can contain biases while corpora
can help to improve language teaching (McEnery & Xiao, 2005). Using corpus-based data to
describe language features has a wide range of focuses including vocabulary, grammar, lexicogrammatical association, descriptions for language for specific purposes, and pragmatic of the
language, etc. Not only does corpora benefit language teaching but it also scaffolds language
learning. Between the application of corpus in language teaching and learning, Leech (1997)
observes a salient convergence, which focuses on three aspects:
1) Indirect use of corpora that includes reference publishing such as dictionary and a
reference grammar, syllabus design and materials development, and language testing
that bases tests on real language data.
2) Direct use of corpora that includes “teaching about” (teaching corpus linguistics as an
academic subject), “teaching to exploit” (teaching students about hands-on skills to
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exploit corpus for their own purposes), and “exploiting to teach” (using a corpusbased approach to teaching language and linguistics courses).
3) Further teaching-oriented corpus development including languages for specific
purposes, first language developmental corpora, and second language learner corpora.
Figure 3 below is a demonstration of major ways of using corpus for both indirect and
direct pedagogical applications.

Figure 3: Indirect and direct applications of pedagogical corpus

McEnery and Xiao (2005) point out that using corpora for language teaching and learning
seems more indirect than direct. This is because the direct use of corpora might face a number of
challenges in its application. For instance, the direct use of corpora might be restricted by the
program and curricular requirements, teachers’ knowledge and skills in the application of corpus
linguistics, and access to resources such as computers, corpus analysis software programs, and
proper corpora. Language learners’ level and their experience in using corpora can also be an
issue for “teaching to exploit”.
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The main argument in favor of using corpus in language teaching is that corpora
essentially tell us what a language is like and are regarded as a more reliable tool than native
intuition (Hunston, 2002). It is not to say that intuition should not be viewed as resource for
language learning, but it might be partial or “hidden from introspection” (Hunston, 2002). For
instance, it seems easy to intuit to teach a word or structure that is proper to use in specific
contexts, but it is unlikely to have the intuitions for the frequency complex grammatical
categories and linguistic features.
Although corpus-based approach is an invaluable tool in many aspects of language study
including collocation, frequency, prosody, and phraseology, it has some limitations and needs to
be cautious in application. Hunston (2002) concludes four potential limitations that corpus-based
approach has:
1) A corpus will only answer questions by frequency rather than yes or no.
2) A corpus provides evidence about its own content, but not about the language or
register of which the corpus is drawn as a sample. Even though it has been justified
that a large corpus has its power to be representative and to generalize its results, a
generalization needs to be cautious.
3) A corpus can offer evidence but cannot give information in that intuition is necessary
in the analysis of examples extracted from a corpus.
4) A corpus may present language out of its visual and social context. For instance,
transcription of spoken corpus cannot accurately present many contextual aspects of
the language such as intonation, body language, and other paralinguistic information.
In summary, corpora are an essential tool to collect and store data for extrapolating
important generalization about language use. A corpus-based approach can be used to answer
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questions about what usages in a language are frequent and acceptable rather than why they
operate the way they do. Corpus-based approached have rapidly developed in the past few
decades and had an impact on second language teaching and learning (Römer, 2011). Despite
that the strength of corpora use has been well recognized and the effort in the application of
corpora in a pedagogical context has been unquestionably made, there is still a resistance toward
corpora-based approach from students, teachers, and content writers. There still a need to raise
the awareness of using corpora in language teaching and learning and provide guide to the
interface of corpus research and teaching practice (Römer, 2009; Römer, 2011).
In the following paragraphs. I will further review issues concerning learner corpus and
reference corpus as well as language for specific purposes (LSP) and professional
communication.

Learner Corpus
The present study aims to examine two corpora, one of which is a learner corpus. Learner
corpus, as its name implies, refers to a body of texts that are produced by language learners
assembled according to explicit design criteria. The creation and use of learner corpora in
language pedagogy and interlanguage research has been welcomed as one of the most promising
development in corpus-based studies. Granger (2009) states that learner corpus research requires
a wide range of expertise including Second Language Acquisition (SLA), Foreign Language
Teaching (FLT), Corpus Linguistics (CL), and Linguistic Theory (LT). Figure 4 shows the
interdisciplinary nature of learner corpus.
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Figure 4: Core components of learner corpus research (Granger, 2009)

Mark (1998) points out that mainstream SLA research deals mainly with three issues:
describing the target language, characterizing the learners, and designing curriculum. What is
noticeably absent is learner output. Both learner characteristics and learner corpus provide
valuable information about traits of language learners. The former focus on internal factors about
language learners, such as learners’ first language, culture and education backgrounds,
motivation, learning needs, etc. The latter is learner’ language production or outcome that can
directly help evaluate how learners use certain linguistic features or perceive instruction. By
incorporating learner corpus research, Figure 5 shows how learner corpus research illuminates
the three components in mainstream SLA research.
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Figure 5: Three concerns in mainstream of language teaching (Mark, 1998)

According to Ellis (1994), language use in SLA research has been traditionally studied
through elicited texts in clinical and experimental settings rather than natural setting. This is
mainly because it appears difficult to control variables of learner corpus that is produced in nonexperimental and natural setting (Granger, 2009). However, Corpus-based studies conducted in
experimental setting often contain a very limited number of texts; as a result, it raises questions
about the generalization of the results. On the contrary, learner corpora are usually compiled in
the large volume, which greatly increases the power of generalizing the results into larger
population.

Reference Corpus
According to Sinclair (1996), a reference corpus is designed to provide comprehensive
information about a language. It requires to be large enough to represent all the relevant varieties
of the language, so that it can be used as a reliable basis for language studies. The model of the
selection of reference corpora usually depends on the number of variables being studied; as a
result, a large reference corpus may have “a hierarchically ordered structure of components and
subcorpora” (Sinclair, 1996). Due to the large number of linguistic features and disciplines
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involved in the present study, the structure of the reference corpus in this study has two
hierarchical orders. One order is the selection of leading scholarly journals; the other one is the
compilation of recent published articles from the journals that are selected in the first order.
In corpus-based studies, a corpus can be analyzed or compared with other corpora to
study variation in language use. A reference corpus is regarded as “norm” to compare with other
corpora. In the framework of Contrastive Interlanguage Analysis (CIA), Granger (1996, 2015)
states that reference corpora are often texts produced by native speakers of the target language.
By comparing a learner corpus to a reference corpus, it helps distinguish learner language by
examining errors, under- or overuse of certain language features. The comparative approach
helps reveal linguistics features of the learners that may not have been easily seen if analyzed in
isolation (Granger, 2015). Therefore, this type of comparison has the potential to provide insights
into language teaching pedagogy.
The selection of the reference corpus in the present study slightly deviates from this
direction. In the present study, rather than those produced by native speakers, the norm is the
English academic discourse in high quality scholarly articles in that their language uses have the
potential to represent model scholar articles sought by leading scholarly journals.

Analyzing Specialized Corpora and Selecting Small Corpora
Corpus-based studies are widely recognized as practical and powerful approach to inform
language learning and teaching. In recent decades, a great deal of attention has been paid to
domain-specific language use and professional communication (e.g., English for specific
purposes and English for academic purpose). Research has focused on language use in a wide
range of contexts, such as genre, discipline, culture, etc. Considering the representation issue
corpora may bring into the analysis, research tend to identify specific issues with relatively small
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and specialized corpora. Some studies focus on argumentative writing in general topics written
by undergraduate English learners. For instance, Thompson and Tribble (2001) examine citation
practices in academic text and find that novel EAP writing employs a limited range of citation
types and underlines the need to teach L2 writers about more citation choices available to them.
Hinkel (1997) explores the use of indirectness devices in L1 and L2 undergraduate essays and
finds that the indirect nature of L1 seems to be transferrable to students English writing. Hinkel
(2004) then compares the use of tense, aspect and passive in L1 and L2 argumentative academic
writing.
An increasing attention has been paid to English for Specific Purposes (ESP). Studies
with the focus of ESP tend to compile corpora with more specific characteristics and more
narrowed focus. Hyland (1999) compares the metadiscourse features of the specific genres in
introductory course books and research articles. Flowerdew (2015) studies how postgraduate
science and engineering students learn concordance patterning in Discussion section of research
articles by identifying and acquiring new patterning from give corpora. Soler-Monreal et al.
(2011) have conducted a move analysis of introduction section on a corpus of 20 PhD theses
written in English and Spanish. The study conducted by Li et al. (2020) indicates the potential of
a bundle-driven approach in exploring rhetorical moves by means of lexical bundles. Hyland and
Zou (2021) examine a corpus of 140 Three Minute Thesis (3TM) presentations from the physical
and social sciences and they find out that speakers from the hard and social sciences adopt
different stance positions and patterns. Studies as such provide informative analysis and
description of how academic discourse operates in specific context and demonstrate that ESP
corpora are particularly useful for teaching professional communication.
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In terms of corpus compilation for analysis, the first common question is the corpus size.
Specialized corpora are often compiled and analyzed for specific context, such as genre, register,
and discipline. Specialized corpora are found to be relatively small (Koester, 2010). As
researchers, we seem to be afraid that small corpora have its weakness to represent the language
variety being examined. Koester (ibid.) proposes that working with relatively small corpora can
have a distinct advantage, that it, small corpora is more closely linked with the contexts in which
the texts are produced. With very large corpora, they seem to have a less strong link with the
contexts and are more likely to be presented de-contextually. Large corpora therefore can give
insights into frequent patterns (i.e., lexico-grammatical items) in the language as a whole; on the
contrary, smaller specialized corpora give insights into patterns of language use in particular
settings. In other words, while many larger corpora were compiled for research into general
linguistic phenomena, specialized corpora are often designed to answer specific research
questions. However, large corpora are appropriate for infrequent features that small corpora may
be inadequate. Many ESP/EAP corpora are relatively small as they are usually compiled for very
specific research purposes.
The most important consideration regarding corpus design is if the corpus is
representative. Biber (1993) defines representativeness as “the extent to which a sample includes
the full range of variability if a population” and he identifies two types of variability for
consideration in corpus design: situational and linguistic (p. 243). Situational variability refers to
the range of genres or registers to be included into the corpus, while linguistic variability refers
to the range of linguistic distributions found in the population. Corpus design depends on a range
of criteria, and situational variability should be considered first among all others. In designing a
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corpus, if a subcorpus comprises a range of different organizations, samples need to be selected
from different organizations to ensure the representativeness of this subcorpus.
Furthermore, Biber (1993) states that linguistic representativeness depends on the number
of words per text sample, and number of samples per register or genre. He suggests that 5 to 10
text samples per genre or register can adequately represent a register or genre (Biber, 1990). For
more frequent linguistic items to be examined, fewer than 5 may be acceptable. This suggestion
is highly related to the present study, so it is consulted in Chapter 3.

Conclusion
The chapter of literature review has pointed out some important aspects of academic
interaction and rhetorical resources that are commonly used by writers in academia. It seems that
the construction of academic interaction in scientific disciplines are largely underestimated and
needs to be given more attention (citation). Although comparing to soft science disciplines,
writing in hard science appears to be more factual and impersonal, research has pointed out that
successful research writers construct texts and make claims by forming academic interaction
with the issues being discussed while anticipating readers’ reaction to their claims. Thus,
academic interaction is an essential skill for scientific research writers to thrive in disciplinary
writing and publication and achieve membership in their academic communities.
However, rhetorical resources to achieve academic interaction are often found to be
inadequately taught in EAP courses and services. NNS research writers, especially those in
graduate programs, constantly face challenges in writing and publishing research articles due to
limited educational resources available to them. To address the issue, the present study aims to
examine the difference in researcher articles written between NNS research writers and those
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who have published successfully in leading journals in terms of using rhetorical resources in
academic interaction.
This chapter first reviews the nature of academic discourse and the sociocultural
dimension of it that writers employ to construct interactive communication with audience and
content and form interpersonal relations with audience and disciplinary communities. Adopting
Hyland’s (2005) framework, academic interaction is classified in two facets: stance and
engagement. This chapter aims to review previous research on how stance and engagement plays
important roles in academic communication and achieve full participation in academic
publication. Moreover, a further review is followed by examining four subcategories of stance
and five subcategories of engagement that are featured in Hyland’s (2005) framework.
Furthermore, this chapter reviews the corpus-based approach and its significance in
language teaching and learning. To build methodological foundation for the present study, the
application of learner corpus and reference corpus are then reviewed with regard to their application in evidence-based studies and what they can inform language instructions. The
present study conducts a comparison between two corpora, and one of the corpora is compiled by
the researcher; thus, considerations that need to be made in compiling specialized corpora and
small corpora are reviewed to provide evidence for the current corpus-based study with a focus
on specific disciplines and population.
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CHAPTER THREE: RESEARCH METHODOLOGY
Chapter Two illustrated the importance of using rhetorical resources to construct social
interaction between writers and readers in scientific disciplinary writing. Therefore,
understanding how NNS writers in scientific disciplines interact with their audience can provide
insights into developing pedagogies in EAP curriculum. An analysis of scientific discourse is
conducted to investigate the differences NNS writers may have against what is viewed as norm
in scholarly publication.
The current study addresses the potential differences in using rhetorical resources to
construct interaction in scientific academic discourse between unpublished research manuscripts
in natural science produced by NNS writers and those published in leading scholarly publication.
To address the problem in a comprehensive manner, a corpus-based quantitative approach is
employed to examine the use of rhetorical resources that are managed into two aspects: stance
and engagement. Stance concerns writer-oriented features of interaction and refers to the ways
scholars annotate their texts to comment on the possible accuracy or credibility of a claim, to
what extent they commit themselves to it, or the attitude they want to convey to the reader. In
comparison with stance, engagement encompasses the ways in which writers bring readers into
the discourse to anticipate their possible objections or agreements. The features of stance and
engagement are measured by the linguistic forms that operate to construct academic interaction
between writers, readers, and the disciplinary community.
This chapter first presents the research questions and hypotheses of the study, followed
by an overview of the research design. Next, a detailed description of the methods undertaken in
the study is presented, including target population, selected corpora, and procedures of sampling,
data collection, and data analysis.
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Research Questions
The present study has a main research questions and a secondary research questions for
further exploration. Both of them are presented as follows.

Research Question
Are there statistically significant differences in the use of stance and engagement (as
operationalized in this study) in scientific disciplines, between unpublished research manuscripts
written by NNS writers and published research articles in leading journals? If yes, what are the
differences?

Secondary Research Question
Are there statistically significant differences in subcategories of stance and engagement
(as operationalized in this study) in scientific disciplines, between unpublished research
manuscripts written by NNS writers and published research articles in leading journals? If yes,
what are the differences?

Hypotheses
Based on the main and secondary research questions, the null and alternative hypotheses
for both research questions are presented as follows.

Research Question
H0: There are no statistically significant differences in the use of stance and engagement (as
operationalized in this study) in scientific discourse between unedited research papers written by
NNS writers and the research articles published in leading scholarly journals.
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H1: There are statistically significant differences in the use of stance and engagement (as
operationalized in this study) in scientific discourse between unedited research papers written by
NNS writers and the research articles published in leading scholarly journals.

Secondary Research Question
H0: There are no statistically significant differences in subcategories of stance and engagement
(as operationalized in this study) in scientific discourse between unedited research papers written
by NNS writers and the research articles published in leading scholarly journals.
H1: There are statistically significant differences in subcategories of stance and engagement (as
operationalized in this study) in scientific discourse between unedited research papers written by
NNS writers and the research articles published in leading scholarly journals.

Orientation to Research Design
The present study employs a nonexperimental causal-comparative research design that
determines to investigate whether there is a significant difference in the use of rhetorical
resources for academic interaction in scientific research articles collected from two comparative
corpora. Based on Hyland’s framework, rhetorical resources for academic interaction mainly fall
into two categories, stance and engagement, which are measured by the number of linguistic
forms that are used to form academic interaction.
Causal-comparative research design typically involves a group comparison and can
provide evidence of cause-and-effect relationships (Johnson, 2001). The group comparison in the
present study is conducted between two corpora. The first corpus is also known as learner
corpus, consisting of 78 unpublished research manuscripts written by NNS writers in natural
science disciplines. The learner corpus in the present study is derived from a large corpus called
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the Written ELF in Academic Settings (WrELFA) project (Mauranen, 2015) compiled at the
University of Helsinki. The demographic information regarding the articles collected from
WrELFA is inaccessible and not manipulated by the researcher. The second corpus is compiled
by the researcher to serve as a reference corpus, consisting of 120 published articles in leading
journals from the disciplines, which are believed to be comparable to those in the learner corpus.
The independent variable in the present study is whether an article is an unpublished
research manuscript written by a NNS writer or a published research article from a leading
disciplinary journal. The two dependent variables are examined: 1) the use of stance, and 2) the
use of engagement. The subcategories to operationalize stance and engagement are discussed in
the following section.
A MANOVA test is carried out to answer the two research questions. Due to the different
lengths of articles compiled in this study, text length is considered as a covariate to strengthen
the analyses and prevent potential skewness from text length. Both descriptive and inferential
statistic is utilized to illustrate language use in academic discourse.

Operationalizing Stance and Engagement
Stance and engagement are two main concepts in the present study. They are often
viewed as metadiscoursal elements that lack of clear criteria and requires to be operationalized to
be properly measured. To this end, this study adopts Hyland’s framework (2005) for academic
interaction. According to his framework, stance and engagement are two types of rhetorical
resources that are used to build interaction in academic discourse. Abridged version of their
definitions (2005, pp. 176 –177) are given as follows.
Stance is an attitudinal dimension including features which refer to the ways writers
present themselves and convey their judgments, opinions and commitments. It is the ways
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writers intrude to stamp their personal authority onto their arguments or step back and disguise
their involvement. On the other hand, engagement is a dimension where writers acknowledge
and connect to others, recognizing the presence of their readers, pulling them along with their
arguments, focusing their attention, acknowledging their uncertainties, including them as
discourse participants, and guiding them to their interpretations.
Stance is viewed as writer-oriented and as demonstrated in figure 6 and includes four
subcategories (hedges, boosters, attitudes, and self-mention), while engagement is viewed as
reader-oriented including five subcategories (reader pronouns, directives, questions, shared
knowledge, and personal asides).

Figure 5: Key resources of academic interaction (Hyland, 2005)

We aim to investigate how NNS interact differently with readers and the disciplinary
communities from their counterparts who publish their research articles in leading scholarly
journals. As operationalized in this section, the present study sets out to seek the difference in the
number of rhetorical resources of stance and engagement for academic interaction between NNS
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research papers and those that are published in leading scholarly journals. The searched
rhetorical resources are listed with examples in the section of data collection.

Target Population and Selected Corpus
The present study focuses on NNS writers in scientific disciplines and aims to provide
insights in how their writing is different from published articles in leading journals in terms of
using stance and engagement to build interaction with propositions and their audience. The target
learner population of this study is NNS graduate students and current researchers in natural
science communities. The selected learner corpus consists of 78 research papers that have not
undergone professional proofreading services or checking by a native speaker of English. All the
papers are written by L2 users of English, and most of these are final drafts of unpublished
manuscripts. The reference corpus, used as the norm in the comparison with the learner corpus,
is collected by the researcher from scholarly journals in the corresponding disciplines as those in
the learner corpus. All selected scholarly journals are leading journals in the disciplines as
measured by SCImago Journal Rank (SJR) indicator ((SCImago, n.d.). The compilation of both
learner corpus and reference corpus are elaborated in the following section.

Learner Corpus
The present study selects a body of corpus to represent texts written by the target learner
population from a large written corpus called the Written ELF in Academic Settings (WrELFA)
Corpus. The compilation of WrELFA corpus begun in 2011 and was completed by Dr. Mauranen
(2015) at the University of Helsinki. This corpus tended to represent disciplinary written texts in
which English is used as a lingua franca. The term “English as a Lingua Franca (ELF) is
preferred when English is chosen as the means of communication among people from different
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L1s, across linguacultural boundaries (House, 2008; Seidlhofer, 2001). Although the present
study does not address the construct of ELF, the makeup of this corpus provides a good variety
of L1s of NNSs in scientific discourse. The WrELFA corpus consists of 1.5 million words drawn
from three subcorpora: 1) PhD examiner reports (402,000 words, 26% of total), 2) unedited
research papers (759,000 words, 50% of total), and 3) research blogs (372,000 words, 24% of
total). The present study only uses the second subcorpora that is termed as SciELF hereafter.
The compilation of SciELF corpus was a result of a contribution of 11 university partners
around the world, who obtained texts and author permissions in their respective home countries.
Permission and L1 self-reporting were sought from the first and/or corresponding author of the
paper. While first author and corresponding author may not always coincide, the authors
documented in the corpus of SciELF were primarily responsible for the texts. In addition to
obtaining these author permissions, all texts have been thoroughly anonymized. Any reference
which may easily identify the author(s) of these texts has been removed.
The SciELF texts were collected based on two main criteria: 1) the author(s) should not
be a native English speaker, and 2) the text should not have undergone professional proofreading
services or language checking by an English native speaker. The majority of these texts were
obtained as drafts in a word processor format. Only a few were published articles under the
condition in which the authors could verify that language revisions had not taken place for
publication.
The authors in the corpus represented different stages of an academic career. In WrELFA
as a whole, junior staff were best represented with 42% of total words. Senior staff contributed
30% of words, followed by research students with 11%. The remaining 17% included unknown
roles (including blog commenters) and bloggers or PhD examiners who were employed outside
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the university sector. The WrELFA corpus included more than 500 unique authors representing
at least 37 first languages. In the following section, available authors’ demographic information
from selected corpus will be listed.

Learner Corpus Development
Given that WrELFA consists of three major subcopora, the learner corpus the present
study uses derives from one of them, SciELF. It consists of 150 unedited research papers in the
disciplines of Science and Social Science. The distribution of the SciELF corpus is shown as
follows.
Table 4. Distribution of the broad binary categories of SciELF
Category

No. of articles

No. of words

% of total words

Science
Social Science
Total

78
72
150

326,463
432,837
759,300

43%
57%
100%

Avg.
words/article
4,185
6,012
5,062

All texts are grouped into a rough binary categorization of the sciences and social
sciences & humanities, for a more fine-grained division may not be justified for a corpus of this
size. The present study only examines scientific discourse, so texts in Social Science are not used
as a part of learner corpus for analysis.
Among the 326,463 words in the Sci category, most are drawn from the natural sciences
(79%) and medicine (18%). The selected texts as learner corpus in this study are drawn from the
papers in natural sciences. In some disciplines, this categorization is not always obvious. 24 texts
in SciELF deal with economics, which is the best represented discipline in SciELF with 108,552
words. In consultation with the authors of the texts in economics, texts are classified as scientific
discourse when they employed statistical modelling, big data, or heavily mathematical
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methodologies (n=10). Economics texts that rely mainly on interviews, questionnaires, and other
qualitative methods are classified as Social Science (n=14).
Table 5 and Table 6 illustrate the demographic information of first authors of selected
scientific discourse used as learner corpus in the present study. As Table 5 demonstrated, 59
articles are written by current faculty members at universities (listed as senior and junior staff in
the manual of SciELF corpus), even though details about their professional roles and publication
records are unavailable to the researcher of the present study.
Table 5. The distribution of authors’ professional roles
First author role

No. of articles

No. of words

% of words

Senior staff
Junior staff
Research student
Unknown
Total

15
44
9
10
78

59,574
187,468
44,175
35,246
326,463

18.3%
57.4%
13.5%
10.8%
100%

Avg.
words/article
3,972
4,261
4,908
3,525
4,185

Table 6. The distribution of authors’ L1s
First authors’ L1
Finnish
Czech
Chinese
French
Russian
Swedish
Spanish
Italian
Portuguese
Total

No. of articles
15
12
11
8
7
7
6
6
6
78

No. of words
64,035
49,604
40,611
42,813
32,542
24,365
27,655
27,436
17,402
326,463
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% of words
19.6%
15.2%
12.4%
13.1%
10.0%
7.5%
8.5%
8.4%
5.3%
100%

Avg. words/article
4,269
4,134
3,692
5,352
4,649
3,481
4,609
4,573
2,900
4,185

Reference Corpus Development
The objective of the present study is to compare NNSs’ unpublished research papers with
published articles in leading journals in scientific disciplines and thereby shed light on how NNS
writers can be more successful in academic publication. To this end, a reference corpus is
collected by the researcher, serving as a “norm” in terms of using stance and engagement. There
are three major criteria to develop a referencel corpus for the present study.
1) The journals the reference corpus derives from should be collected from leading
journals in relevant disciplines.
2) The selected journals for the compilation of reference corpus should be accessible to
the researcher via the library database of the University of Central Florida.
3) Scientific discourse can be a large umbrella that incorporates a lot of disciplines. To
increase the comparability between the two corpora, the reference corpus should
represent all the disciplines that occur in the learner corpus.

Sample Size and Sampling Procedure
Given that the present study is a nonexperimental causal-comparative study, a
comparison is conducted between two corpora, the learner corpus and the reference corpus. Due
to the nature of the SciELF corpus, a convenience sampling procedure is conducted to obtain the
learner corpus. Convenience sampling is a nonrandom sampling where members of the target
population meet certain practical criteria, such as easy accessibility, geographical proximity,
availability at a given time, or the willingness to participate are included for the purpose of the
study (Etikan, Musa, & Alkassim, 2016). The compilation of the SciELF corpus is a selfreporting process where NNS authors submit their drafts through the system of the University of
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Helsinki. The makeup of the SciELF corpus provides a wide variety of scientific disciplines and
L1 backgrounds of English users in academia.
Comparing to the accessibility of the SciELF corpus, the reference corpus of the present
study does not derive from an existing corpus. Given that the reference corpus is meant to be
viewed as the “norm” in terms of using certain rhetorical resources, a criterion sampling
procedure is conducted to compile the reference corpus from English-medium leading scholarly
journals in scientific disciplines. Criterion sampling involves selecting cases that meet some
predetermined criterion of importance (Patton, 2002). Therefore, it is reasonable to believe that
the reference corpus of this study can be seen as a norm to in a comparison with the learner
corpus.

Learner Corpus
Since the learner corpus is selected from an existing written corpus (SciELF), sample size
and sampling procedure are not manipulatable. The learner corpus in the present study consists
of 78 unpublished research manuscripts, totaling 326,463 running words, across 16 scientific
disciplines. All these disciplines and the number of papers in each discipline are listed as
follows.
Table 7. Distribution of disciplines in the learner corpus
Discipline

No. of papers

No. of words

% of words

Material Science
Mechanical Engineering
Chemistry & Chemical
Engineering
Climatology
Computer Science &
Information Science

3
6
11

9,901
23,771
45,049

3%
7.3%
13.8%

Avg.
words/article
3,300
3,962
4,095

1
2

3,027
8,714

0.9%
2.7%

3,027
4,357
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Discipline

No. of papers

No. of words

% of words

Environmental Science
& Engineering
Entomology
Geology
Ecology
Applied Physics
Statistics
Applied Mathematics
Food Technology
Medicine
Economics
Agriculture & Forestry
Total

6

32,515

10%

Avg.
words/article
5,419

4
9
1
1
2
1
1
16
10
3
78

12,779
42,152
4,585
4,918
8,499
4,265
4,207
59,059
45,945
10,492
326,463

3.9%
11.6%
1.5%
1.5%
3%
1%
1%
18%
14%
3%
100%

3,195
4,684
4,585
4,918
4,250
4,265
4,207
3,691
4,595
3,497
4,185

Reference Corpus
As aforementioned, the current study included one independent variable (whether a
written text is written by a NNS author or a leading journal writer) and two dependent variables
(the use of two rhetorical resources, stance and engagement). A MANCOVA test is carried out to
compare the difference in the use of stance and engagement in scientific discourse between
unpublished manuscripts produced by NNS writers and published researcher articles leading
journals. Text length is considered as a covariate to strengthen the analyses and prevent potential
skewness from text length. The written texts in the reference corpus are collected by the
researcher of this study. 1,000,000 running words should be ensured for high frequency words
corpus analysis (Brysbaert & New, 2009).
To determine the leading journals across 16 selected disciplines, SCImago Journal Rank
(SJR) indicator is used to assess the quality of a scientific journal. SJR is a measure of the
scientific influence of scholarly journals that accounts for both the number of citations received
by a journal and the importance or prestige of the journals where the citations come from
(SCImago, n.d.). Higher SJR values are meant to indicate greater journal prestige. The official
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website of SJR provides a full list of scholarly journals, which can be searched by the category of
discipline. Scholarly journals in a specific discipline are automatically sorted by SJR value from
high to low. Table number demonstrates the learning scholarly journals from which the texts of
the reference corpus are compiled.
Upon approval from the IRB of the University of Central Florida, sampling procedures of
the reference corpus will occur as follows:
1). Determine 48 leading journals in proportion across 16 disciplines using SJR indicator.
2). Select 5 articles from the recent volume of each selected journal.
3). As compiling articles, calculate the running words.
4). When the compilation is completed, if the running words are less than 1,000,000, one
more article is collected and added into each selected journal.
5). This process continues until the running words reach 1,000,000.

Data Collection
The articles from both leaner corpus and reference corpus are converted to an electronic
corpus, with all mathematical symbols removed, and searched for specific features seen as
initiating writer–reader interactions using AntConc (Anthony, 2020), a text analysis and
concordance program. Based on Hyland’s framework (2005) and searchable items (Hyland,
2000), data is first collected through AntConc and then checked manually by the researcher.
In Hyland’s framework, stance and engagement are two dimensions contributing to
constructing interactive relations in textual practices in disciplinary communities. According to
Hyland (2005), stance is defined as writer-oriented features that refer to the ways writers present
themselves and convey their judgements, opinions, and commitments, whereas engagement is
defined as reader-oriented features where writers acknowledge and connect to others by
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recognizing the presence of readers, pulling them along with their arguments, guiding them to
their interpretations, etc.
Stance and engagement are employed as means to achieve interactions with points of
view in relation to the issues referenced and discussed in the texts and with readers who are
concerned about the same issues. Stance, as writer-oriented features, is examined in four
subcategories. Items that fall into any of the following four subcategories are counted as devices
of stance. An inventory of searched items and examples for four subcategories of stance is listed
as follows. The examples demonstrated below are extracted from published research articles
from Hyland’s study (2005).

Hedges
Hedges are devices like possible, may, and suggest, which indicate the writer’s decision
to withhold complete commitment to a proposition. Searched items on AntConc include about,
almost, apparently, appear to be, approximately, assume, believed, certain extent/amount/ level,
could/could not, doubt, essentially, estimate, frequently, generally/in general, indicate, largely,
likely, mainly, may, maybe, might, mostly, often, perhaps, plausible, possible(ly), presumably,
probable(ly), relatively, seem, should, sometimes, somewhat, suggest, suspect, unlikely, unclear,
usually, would/would not, and little/not understood.
Example (1)
Our results suggest that rapid freeze and thaw rates during artificial experiments in the
laboratory may cause artifactual formation of embolism. Such experiments may not
quantitatively represent the amount of embolism that is formed during winter freezing in nature.
(Biology)
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Boosters
Boosters allow writers to express their certainty in what they propose and to mark
involvement with the topic and solidarity with their audience. Searched items on AntConc
include actually, always, apparent, I believe, certain that, certainly, clearly/it is clear,
conclusively, decidedly, definitely, demonstrate, determine, doubtless, essential, establish,
evidently, in fact/the fact that, find/found that, indeed, we know, it is known that, must, never,
no/beyond doubt, obvious(ly), of course, prove, we show, sure, we think, true, undoubtedly, wellknown, and will/will not.
Example (2)
This brings us into conflict with Currie’s account, for static images surely cannot trigger
our capacity to recognize movement. If that were so, we would see the image as itself moving.
With a few interesting exceptions we obviously do not see a static image as moving.
(Philosophy)

Attitude Markers
Attitude markers indicate the writer’s affective attitude to propositions, conveying
surprise, agreement, importance, frustration, and so on, rather than epistemic modality. It is most
explicitly signaled by attitude verbs (e.g. agree, prefer), sentence adverbs (unfortunately,
hopefully), and adjectives (appropriate, logical, remarkable).
Forms to be searched on AntConc: !, admittedly, I agree, amazing(ly), appropriate(ly),
correct(ly), curious(ly), disappointing, disagree, even x, fortunately, have to, hopefully,
important(ly), interesting(ly), like, glad, pleased, must(obligation), ought(obligation),
prefer/preferable, remarkable, should(obligation), surprisingly, unfortunate(ly), unusually,
understandably.
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Example (3)
These learner variables should prove to be promising areas for further research.
(Biology)
Example (4)
.... two quantities are rather important and, for this reason, the way they were measured is
re-explained here.
(Mechanical Engineering)

Self-mentioning
Self-mentioning is the most explicit feature to indicate the presence of the writer. It refers
to the use of first-person pronouns and possessive adjectives to present propositional, affective,
and interpersonal information (Hyland, 2001). Forms to be searched on AntConc include I, we,
me, my, our, and mine.
Engagement is a group of reader-oriented features and examined in five subcategories.
Forms that fall into any of the following five subcategories are counted as devices of
engagement. All the searchable items are listed as follows:

Reader Pronouns
Reader pronouns, such as you, your, we, our, one, and readers, are the linguistic features
that are used to explicitly acknowledge readers and bring them into the discourse.
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Directives
Directives guide readers to perform an action or activity as writers determined. Hyland
(2005) attends to directives as three main functions: textual acts, physical acts, and cognitive
acts.
1) Textual acts are used to metadiscoursally guide readers through the discussion.
Example (9)
See Lambert and Jones (1997) for a full discussion of this point.
(Sociology)
2) Physical acts instruct readers to follow the research processes as the articles proceed.
Example (10)
Before attempting to measure the density of the interface states, one should freeze the
motion of charges in the insulator.
(Electrical Engineering)
3) Cognitive acts guide readers along with writers’ reasoning or instruct them to understand
the points of view writers propose.
Example (11)
Consider a sequence of batches in an optimal schedule.
(Electrical Engineering)
Example (12)
What has to be recognized is that these issues........
(Mechanical Engineering)
Table 8 shows the forms that are studies and searched on AntConc.
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Table 8. List of studied forms (Hyland, 2002)
Imperative

add, allow, analyze, apply, arrange, assess, assume, calculate, choose,
classify, compare, connect, consider, consult, contrast, define,
demonstrate, determine, do not, develop, employ, ensure, estimate,
evaluate, find, follow, go, imagine, increase, input, insert, integrate, key,
let A = B, let’s, look at, mark, measure, mount, note, notice, observe,
order, pay, picture, prepare, recall, recover, refer, regard, remember,
remove, see, select, set, show, show, suppose, state, think about, think of,
turn, use
should, ought, need to, have to, must

Necessity
modals
It is…..to express It is critical to do,
writers’
It is crucial to do,
judgement
It is essential to do,
It is imperative to do,
It is important to do,
It is indispensable to do,
It is necessary to do,
It is obligatory to do,
It is required to do,
It is significant to do,
It is vital to do,

Questions
Questions are an effective strategy to invite readers into a dialogue, encourage them to
attend what has been discussed in texts, and guide them along with where the argument leads.
Hyland (2005) found that over 80 percent of questions in the corpus of 240 articles were
rhetorical, so no response was expected. Posing this kind of rhetorical questions allow writers to
position themselves in a relatively strong proposition.
Example (13)
Is it, in fact, necessary to choose between nurture and nature? My contention is that it is
not.
(Sociology)
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All cases were examined to ensure they function as interactional devices. Considering
that some forms inevitably serve more than one function at once, the decision on the
categorization is based on the main interactional function one form performs in texts. A peer
checking procedure is carried out to strengthen the reliability and credibility of the research
findings.

Personal Asides
Personal asides can be seen as a key reader-oriented strategy, which allow writers address
readers directly by offering a comment on what has been said. By employing this strategy, the
writer “acknowledges and responds to an active audience”, and the comments this strategy
solicits are viewed as intervention to draw readers into a dialogue based on shared
understandings of texts. The engagement strategy is found to be more common in the soft fields.
Example (5)
And – as I believe many TESOL professionals will readily acknowledge – critical
thinking has now begun to make its mark, particularly in the area of L2 composition.
(Applied Linguistics)
Example (6)
He above all provoked the mistrust of academics, both because of his trenchant opinions
(often, it is true, insufficiently thought out) and his political opinions.
(Sociology)

Appeals to Shared Knowledge
Appeals to shared knowledge can be simply referred to linguistic markers that writers use
to explicitly construct solidarity by calling readers’ agreement on particular views. This way of
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constructing academic interaction is usually signaled by devices such as we know that, tendency,
and of course, etc. Comparing to soft fields, writers in hard fields expect that their readers have
considerable shared knowledge to decode the references, theories, and methods, so these
understandings are rather tacit and expresses less explicitly.
Example (7)
Of course, we know that the indigenous communities of today have been reorganized by
the catholic church in colonial times.
(Sociology)
Example (8)
This tendency obviously reflects the preponderance of brand-image advertising in fashion
merchandising.
(Marketing)

Peer Checking
Although the present study employs a quantitative method to examine statistically
significant difference in language use between two corpora, the data collection procedure
involves discourse analysis that adds a qualitative aspect to the study. The researcher needs to
judge upon the functionality of the rhetorical resources that might be used to construct academic
interaction. To establish rigor in scientific investigations, qualitative researchers have identified a
variety of approached to evaluate the credibility of research findings, such as member checking,
peer checking, triangulation, etc. Credibility addresses the issue of consistency between the
participants’ views and researcher’s interpretation of them (Schwandt, 1996; Graneheim &
Lundman, 2004; McBrien, 2008). Validity and credibility are key in all types of research. To
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achieve relatively high credibility of the present study, peer checking is undergone before the
data collection officially begins. Peer checking is an essential in qualitative studies as one of the
main principles to achieve common understanding and maintain validity and credibility.
Furthermore, as Chapter 2 notes, the rhetorical resources the present study deals with are
metadisourse, which has been found to be under-theorized and have a lack of criteria on its
definition and functionality (Hyland, 2005). Considering the researcher’s subjectivity and the
vagueness that metadiscourse has in nature, it is necessary to invite another professional
researcher for peer checking to ensure the credibility of the researching findings.
Ideally, member checking with the participants is the most robust approach to seek
participants’ views on honesty and credibility of the research findings. However, the authors’
contact information of the two selected corpora in the present study are either kept confidential
or inaccessible. Therefore, to achieve credibility for the qualitative aspect of the present study,
peer checking seems necessary to be undertaken by another researcher who is also familiar with
the issues this study addresses. Research suggests that enlisting the assistance of an experienced
or expert colleague can greatly enhance the validity of research findings and safeguard against
researcher bias and inappropriate subjectivity (Holloway and Wheeler, 2002; McBrien, 2008).
In the present study, the researcher’s dissertation committee chair works as another
researcher for peer checking. The peer checking takes place before the data collection officially
begins. First, both researchers are given four texts, of which two are selected from the learner
corpus and the other two are selected from the reference corpus. The peer checking researcher is
given the theoretical framework and the procedure of the data collection of the present study.
Both researchers work independently and then they work together to check the data as well as the
categorization of the collected data. The difference in the collected data needs to be identified
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and discussed so as to have common understanding about relevant concepts and categorization of
the data. This process can effectively help the researcher become more accurate and consistent
with date collection, thereby maintaining a relatively high credibility for the research findings.
Figure 7 below demonstrates the steps of peer checking as well as the objectives to
achieve on each step.
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Figure 6: Five steps of peer checking

Data Analysis
The present study aims to determine the difference in the use of rhetorical resources for
academic interaction between learner and reference corpora. The raw numbers are then
normalized to a text length of 1000 words, which shows the density of features used in texts. A
Multivariate analysis of covariance (MANCOVA) is employed to examine if there is a
significant difference in the use of stance and engagement as interaction markers between learner
unedited articles and reference articles that are published in leading scholarly journals. The
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independent variable of the present study is whether the research article is an unpublished
research manuscript or one that is published on a leading scholarly journal in science. The two
dependent variables are the use of the two linguistic features, stance and engagement, for
academic interaction in scientific research articles. The two dependent variables are measured by
the number of rhetorical resources that fall into the categories of stance and engagement. The
text length is considered as a covariate in the MANCOVA test.
In addition, article’s disciplines and author’s L1s are also documented in data collection
for additional findings in order to provide for insights for academic writing pedagogy.

Conclusion
This chapter details the research design, selected texts for the study, sampling procedures,
and the data collection and analysis procedures. Due to the population of the current study
excludes human being, the ethical considerations were not provided within the study. Chapter
Four presents the results from the data collection and analysis procedures discussed above to
answer the research questions. Following Chapter Four, Chapter Five discusses research and
pedagogy implications along with future directions for research. Figure 8 below illustrates the six
phases of data collection and analysis.
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Figure 7: Six phases of data collection and analysis
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CHAPTER FOUR: RESULTS
This chapter presented the results of the present study that examined the use of two types
of rhetorical resources, stance and engagement, between two corpora, for academic interaction in
scientific research articles. This chapter first reviewed the research questions, followed by data
screening and assumption checks that were run prior to data analysis. Finally, this chapter
presented the research findings to answer the two research questions. Additional research
findings were also discussed by providing lists of frequent devices used in each corpus.

Research Questions
This study aimed to investigate the use of rhetorical resources for academic interaction in
scientific research articles. The dimension of academic interaction was examined by taking into
account two aspects: stance and engagement. For further exploration, the subcategories of stance
and engagement were then investigated. Therefore, a main research question and a secondary
research question were proposed.

Research Question
Were there statistically significant differences in the use of stance and engagement (as
operationalized in this study) in scientific disciplines, between unpublished research manuscripts
written by NNS writers and published research articles in leading journals? If yes, what were the
differences?

Secondary Research Question
Were there statistically significant differences in subcategories of stance and engagement
(as operationalized in this study) in scientific disciplines, between unpublished research
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manuscripts written by NNS writers and published research articles in leading journals? If yes,
what were the differences?

Sampling Procedures
In the present study, comparisons were conducted to investigate the difference in the use
of two linguistic features, stance and engagement, between the learner corpus and the reference
corpus. The learner corpus was compiled by the University of Helsinki; therefore, no further
compilation or data manipulation could be done by the researcher. The compilation of the
reference corpus was done by the researcher of the present study. Following the sampling
procedure presented in Chapter 3, three leading journals in each discipline were selected based
on their SJR indicators and accessibility. SCImago Journal Rank (SJR) indicator measures a
journal’s impact, influence, prestige.
Two research articles were first collected from each selected journal (96 articles in total).
Running words were first counted at this point before more articles are collected. For these 96
articles, the number of running words was 1,154,051, which exceeded 1 million words.
1,000,000 running words should be ensured for high frequency words corpus analysis (Brysbaert
& New, 2009). Therefore, the compilation ended. Table 9 showed the names of the journals that
were selected, their SJR indicators, and the number of running words for each discipline.
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Table 9. Information of scholarly journals in the reference corpus
Disciplines

Journals

SJR indicator

Material Science

Progress in Materials Science
Nature Materials
Advanced Materials
International Journal of Robotics
Research
International Journal of Engineering
Science
Archive for Rational Mechanics and
Analysis
Nature Chemistry
Chem
Accounts of Chemical Research
Journal of Climate
Nature Climate Change
Climate Dynamics
MIS Quarterly: Management
Information Systems
IEEE Transactions on Pattern Analysis
and Machine Intelligence
International Journal of Computer
Vision
Applied Catalysis B: Environmental
Energy and Environmental Science
Global Environmental Change
Insect Biochemistry and Molecular
Biology
Systematic Entomology
Insect Conservation and Diversity
Journal of Metamorphic Geology
Geothermics
Engineering Geology
Frontiers in Ecology and the
Environment
Methods in Ecology and Evolution
Global Ecology and Biogeography
Nature Photonics
Nature Physics
Physical Review X
Journal of the American Statistical
Association
Statistical Science

8.137 (Q1)
14.862 (Q1)
10.571 (Q1)
3.212 (Q1)

Mechanical
Engineering

Chemistry &
Chemical
Engineering
Climatology
Computer
Science &
Information
Science
Environmental
Science &
Engineering
Entomology

Geology
Ecology

Applied Physics
Statistics
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Running
words
85,782
106,006

3.764 (Q1)
3.421 (Q1)
9.927 (Q1)
6.144 (Q1)
8.693 (Q1)
3.823 (Q1)

34,050

4.531 (Q1)

82,603

55,102

7.536 (Q1)
4.121 (Q1)
4.217 (Q1)
13.024 (Q1)
4.304 (Q1)
1.577 (Q1)
1.659 (Q1)
1.129 (Q1)
2.784 (Q1)
1.404 (Q1)
2.065 (Q1)
4.162 (Q1)
3.984 (Q1)
3.535 (Q1)
13.614 (Q1)
9.128 (Q1)
7.438 (Q1)
4.814 (Q1)
2.261 (Q1)

24,399
57,669

67,808
45,334

50,554
84,950

Disciplines
Applied
Mathematics

Food Technology

Medicine
Economics
Agriculture &
Forestry

Journals

SJR indicator

Annals of Applied Statistics
American Journal of Mathematics
Communication on Pure and Applied
Mathematics
Journal of American Mathematical
Society
Trends in Food Science and Technology
Nature Sustainability
Annual review of food science and
technology
New England Journal of Medicine
The lancet of global health
Nature medicine
Quarterly Journal of Economics
Journal of Financial Economics
Review of Economic Studies
Agricultural and Forest Meteorology
PLoS Biology
Plant Biotechnology Journal
Total running words

1.718 (Q1)
3.279 (Q1)
4.271 (Q1)

Running
words
113,322

8.581 (Q1)
2.841 (Q1)
3.488 (Q1)
2.327 (Q1)

93,001

18.291 (Q1)
8.055 (Q1)
15.812 (Q1)
36.220 (Q1)
11.999 (Q1)
14.235 (Q1)
1.836 (Q1)
1.696 (Q1)
3.204 (Q1)

58,883
115,255
55,433
1,154,051

Descriptive Statistics
Descriptive statistics of the two corpora (the learner corpus and the reference corpus) in
the present study were first investigated and presented in Table 10. As shown in Table 10, the
sample size in each corpus was not the same. At the beginning of compiling the reference corpus,
balanced sample sizes were not one of the objectives. The sample size depended on the running
words obtained as the compilation of the reference corpus proceeded. The number of running
words of the reference corpus was more than three times as much as that of the learner corpus.
Moreover, Table 11 demonstrated that text length varied largely in both corpora. Due to
the difference of text length, the analyses were conducted using normalized statistics.
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Table 10. Corpus characteristics
Learner Corpus
Reference Corpus
Total

Number of Essays
78
96
174

Number of Words
326,463
1,154,051
1,480,514

Percent in Sample
22.05
77.95
100

Table 11. Descriptive statistics by corpus type
N
Minimum
Maximum
Range
Mean
Standard Deviation
Skewness
Std. Error Skewness
Kurtosis
Std. Error Kurtosis

Learner Corpus
78
1,139
11,363
10,224
4.318.73
1,805.764
1.128
.272
2.366
.538

Reference Corpus
96
2,458
34,248
31,790
10,239.82
5,346.43
1.767
.246
4.183
.488

Data Screening
First, the descriptive statistics of two dependent variables, stance and engagement, were
presented. As Table 12 showed, stance was slightly positively skewed with the skewness value
at .184 and the kurtosis value at 1.542, while engagement showed a higher degree of skewness
at 3.183 and the kurtosis value at 20.961. Both skewness and kurtosis values of engagement did
not fall into the acceptable range between -2 and +2, which indicated that the dependent variable
engagement was not normally distributed. Therefore, to ensure the normality of the two
dependent variables, data screening was necessary.
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Table 12. Descriptive statistics of two dependent variables (stance and engagement)
Number of cases
Minimum
Maximum
Range
Mean
Standard Deviation
Skewness
Std. Error of Skewness
Kurtosis
Std. Error of Kurtosis

Stance
174
3.60
60.58
56.98
19.5337
9.1000
.998
.184
1.542
.366

Engagement
174
0.00
21.40
21.40
1.9555
2.5655
3.813
.184
20.961
.366

Removing Outliers
First, the dependent variables were screened for outliers by checking their standardized
values (Z scores). The data screening was proceeded case by case. If the Z score of either stance
or engagement of a case was greater than 2, the case was deleted. The data screening identified
30 cases as outliers in which 7 outliers were from the learner corpus and the other 23 cases were
from the reference corpus. After removing 30 outlier cases, there were 144 cases left that
proceeded to the statistical assumption tests.
The normality of each dependent variable was tested again with these 30 outliers
removed. Based on the statistics in Table 13, the skewness and kurtosis values for both
dependent variables were between -1 and +1. Especially for engagement, both its skewness and
kurtosis values were largely decreased toward 0. The screened data indicated its improvement in
the normality of distribution for both dependent variables.

79

Table 13. Statistics of the dependent variables with 30 outliers removed
N
Minimum
Maximum
Range
Mean
Standard Deviation
Skewness
Std. Error of Skewness
Kurtosis
Std. Error of Kurtosis

Stance
144
3.60
32.95
29.35
17.1723
6.6974
.440
.202
-.619
.401

Engagement
144
.00
3.90
3.90
1.2033
.9198
.809
.202
-.023
.401

Testing Normality
To further evaluate the normality of the dependent variables, Kolmogorov-Smirnov (K-S)
tests were conducted in conjunction with histograms, P-P plots.

Figure 8: Histogram of stance
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Figure 9: Histogram of engagement

Figure 10: P-P Plot of stance
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Figure 11: P-P Plot of engagement

Histograms and P-P plots illustrated that stance, one of the two dependent variables, was
approximately normally distributed, with the skewness value at .440 and the kurtosis value at
-.619. Engagement, the other dependent variable, is slightly positively skewed, with the
skewness value at .809 and kurtosis value at -.023.
Tests of K-S and S-W were also conducted to evaluate the normality of the dependent
variables. Both K-S and S-W statistics were not statistically significant (p < .01) for both
dependent variables, which indicated that the distributions of the data set of stance and
engagement were not normally distributed. However, K-S and S-W tests should be used with
caution with large samples (Field, 2013), since these tests can be quite sensitive even with results
that are only slightly different from a normal distribution. Therefore, the results of these test
results were interpreted along with histograms and P-P plots to check for normality.
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Table 14. Tests of normality

Stance
Engagement

Kolmogorov-Smirnov
Statistic
df
p
.087
144
.009
.102
144
<.001

Statistic
.966
.932

Shapiro-Wilk
df
144
144

p
.001
<.001

Testing Normality within Groups
Since the independent variable of the present study was categorical, the assumption of
normality was also checked within each group separately by using the split file function on
SPSS. Descriptive statistics for the separate groups, learner corpus group and reference corpus
group, were produced by conducting Kolmogorov-Smirnov (K-S) tests, histograms, P-P plots,
and the values of skewness and kurtosis.
In Tables 15 and 16, the K-S test results showed that the stance in the learner corpus did
not deviate significantly from normal (p >.05), with the skewness value at .362 and the kurtosis
value at -.722; however, the engagement in the learner corpus was non-normal (p <.05) with the
skewness value at .988 and the kurtosis value at -.612. In the reference corpus, both stance and
engagement were all significantly non-normal (p <.05) and slightly positively skewed. (see Table
16 for statistics for skewness and kurtosis).
Table 15. Tests of normality within groups
DV
Learner
Stance
Corpus Engagement
Reference
Stance
Corpus Engagement

Kolmogorov-Smirnov
Statistic
df
p
.078
71
.200*
.115
71
.020
.121
73
.010
.117
73
.015
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Shapiro-Wilk
Statistic
df
p
.964
71
.038
.916
71
<.001
.953
73
.008
.938
73
.001

Table 16. Descriptive statistics of DVs within groups

N
Minimum
Maximum
Range
Mean
Std. Deviation
Skewness
Std. Error of
Skewness
Kurtosis
Std. Error of
Kurtosis

Learner Corpus
Stance
Engagement
71
71
7.38
.00
32.95
3.90
25.57
3.90
17.9978
1.0882
6.49242
.90830
.362
.988
.285
.285
-.722
.563

-.612
.563

Reference Corpus
Stance
Engagement
73
73
3.60
.00
31.17
3.56
27.57
3.56
16.3695
1.3152
6.8397
.92317
.566
.685
.281
.281
-.422
.555

-.393
.555

Similarly, the interpretation of the normality within groups was also performed in
conjunction with histograms, and P-P plots. The distributions of the dependent variable of stance
for the learner corpus (Figure 12) and the reference corpus (Figure 13) seemed similar, although
the reference corpus appeared to show a slightly higher degree of skewness. The distributions of
engagement of the learner corpus (Figure 14) and the reference corpus (Figure 15) both showed
the characteristics of positive skewness; however, it seemed that proportionally more samples of
engagement in the learner corpus were in the skewed end of the distribution.
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Figure 12: Histogram of stance in the learner corpus

Figure 13: Histogram of stance in the reference corpus
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Figure 14: Histogram of engagement in the learner corpus

Figure 15: Histogram of engagement in the reference corpus

Testing Linearity
The linearity of the two dependent variables was tested by conducting correlation matrix
and scatterplots between stance and engagement for learner corpus group and reference corpus
group, separately. As Table 17 shown, the correlation between dependent variables was
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statistically significant (p < .05), indicating that the dependent variables, stance and engagement,
were linearly related with the Pearson correlation coefficient at .188. According to Cohen’s
(2013) conventions, the correlation between stance and engagement can be viewed as small to
medium. With the assumption of linearity between two dependent variables being met, the
MANOVA test was strengthened.
Table 17. Correlation between dependent variables
Stance

Engagement

1

.188
.024
144

Pearson correlation
Stance
p
N
Pearson correlation
Engagement

.188
p
.024
N
144
Correlation is significant at the level .05 (2-tailed).

1
144

MANOVA Test Statistics
A multivariate analysis of variance (MANOVA) test was conducted to determine the
difference between two dependent variables across two dependent variables, stance and
engagement. Its test statistics was used to answer the research questions of the present study.
Second MANOVA test was then conducted to further explore the differences between two
corpus groups across four types of stance and five types of engagement.

Research Question
To answer research questions one, a multivariate analysis of variance (MANOVA) test
was conducted to determine if there were statistically significant mean differences in the use of
stance and engagement (as operationalized in this study) between two corpus groups.
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First, Box’s M test was used to examine homogeneity of variance-covariance. The result
in Table 18 indicated that the statistics of Box’s M was non-significant (F1, 3722092 = .083,
p > .05); hence, the assumption of homogeneity of variance-covariance was met.

Table 18. Box’s test of equality of covariance matrices
Box’s M
F
df1
df2
p

.252
.083
3
3722092.208
.970

Because the sample sizes were equal, statistics of Pillai’s trace was observed. Results in
Table 19 revealed a statistically significant difference (F 2, 141 = 8.015, p < .001, η2 = .086) for
corpus type in the number of using stance and engagement. The results also indicated that while
significant, the effect size for corpus type was small. Observed power to detect the effect of
corpus type was .954.
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Table 19. Multivariate test results for main research question
Hypothesis

Partial Eta

Noncent.

Observed

Error df

p

Squared

Parameter

Powerc

393.503b 2.000

141.000

<.001

.822

787.006

1.000

Wilks' Lambda .178

393.503b 2.000

141.000

<.001

.822

787.006

1.000

Hotelling's Trace4.602

393.503b 2.000

141.000

<.001

.822

787.006

1.000

Roy's Largest

4.602

393.503b 2.000

141.000

<.001

.822

787.006

1.000

Effect

Value

F

Intercept Pillai's Trace

.822

df

Root
Corpus

Pillai's Trace

.086

8.015b

2.000

141.000

<.001

.086

16.030

.954

type

Wilks' Lambda .914

8.015b

2.000

141.000

<.001

.086

16.030

.954

Hotelling's Trace.094

8.015b

2.000

141.000

<.001

.086

16.030

.954

Roy's Largest

8.015b

2.000

141.000

<.001

.086

16.030

.954

.094

Root
a. Design: Intercept + corpustype
b. Exact statistic
c. Computed using alpha = .05
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To further explore the statistically significant differences among the variables, univariate
ANOVA results were examined. Levene’s test was used to examine if the assumptions of the
equality of variances for stance and engagement were met. Results in Table 20 indicated that the
assumptions were met for stance (F 1, 142 = .018, p = .894) and engagement (F 1, 142 = .215, p
= .644) with p >.05, which strengthened the robustness of the multivariate test statistics (Field,
2013).

Table 20. Levene’s test of equality of error variances for dependent variables
DV
Stance
Engagement

F
.018
.215

df1
1
1

df2
142
142

p
.894
.644

Univariate ANOVA results for corpus type and the two dependent variables (stance and
engagement) in Table 21 showed a statistically significant difference (F1, 142 = 13.329, p < .01) in
the use of engagement where research articles published in leading journals used significantly
more engagement (M = 1.3152, SD = .92317) comparing to manuscripts written by NNS writers
(M = 1.0882, SD = .90830). However, the effect size indicated a small practical effect. The use
of stance was not significantly different by corpus type.
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Table 21. Tests of between-subjects effects for main research question

Source
Corrected
Model
Intercept
Corpus type
Error
Total
Corrected
Total

Dependent
Variable
stance
engagement
stance
engagement
stance
engagement
stance
engagement
stance
engagement
stance

Type III Sum
of Squares
10.853a
81.891b
65849.812
611.095
10.853
81.891
14315.322
1056.754
80711.622
1804.019
14326.175

df
1
1
1
1
1
1
142
142
144
144
143

Mean
Square
F
10.853
.130
81.891
13.329
65849.812 791.192
611.095
99.463
10.853
.130
81.891
13.329
83.229
6.144

engagement
1138.644
143
a. R Squared = .001 (Adjusted R Squared = -.005)
b. R Squared = .072 (Adjusted R Squared = .067)
c. Computed using alpha = .05
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p
.718
<.001
<.001
<.001
.718
<.001

Partial Eta
Squared
.001
.072
.821
.366
.001
.072

Noncent.
Parameter
.130
13.329
791.192
99.463
.130
13.329

Observed
Powerc
.065
.953
1.000
1.000
.065
.953

Secondary Research Question
Using Hyland’s (2005) framework of stance and engagement, stance can be divided into
four types: hedges, boosters, attitude markers, and self-mentioning; engagement can be divided
into five types: reader pronouns, questions, directives, appeals to shared knowledge, and personal
asides. In the present study, each type of stance and engagement was analyzed and counted
separately. Therefore, further inferential analyses were feasible to be conducted.
Another MANOVA test was performed determine if there was a significant difference
between two corpus groups across nine dependent variables (hedges, boosters, attitude markers,
self-mentioning, reader pronouns, questions, directives, appeals to shared knowledge, and
personal asides). The independent variable remained the same, two corpus groups (whether a text
was an unpublished manuscript or a published article in a learning journal).
First, the skewness and kurtosis values and K-S tests were conducted to evaluate the
normality of the nine dependent variables. As shown in Table 22, K-S statistics were not
statistically significant (p < .01) for all nine dependent variables, which indicated that the
distributions of the data set of stance and engagement were not normally distributed. However,
as aforementioned, K-S tests can be quite sensitive and recommended to be interpreted with
histograms and P-P plots to check for normality.
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Table 22. Test of normality for nine dependent variables
DVs
Hedges
Boosters
Attitude markers
Self-mentioning
Reader pronouns
Questions
Directives
Appeals to shared knowledge
Personal asides

Skewness
.625
1.255
.945
1.218
1.899
2.330
1.654
2.095
2.065

Kurtosis
.281
2.203
.773
1.200
1.879
10.955
2.392
4.503
4.657

K-S test
<.05
<.05
<.05
<.05
<.05
<.05
<.05
<.05
<.05

After the normality of nine dependent variables were examined, Box’s M test was used to
examine homogeneity of variance-covariance. The result in Table 23 indicated that the statistics
of Box’s M was non-significant (F45, 66135.652 = 1.358, p > .05); hence, the assumption of
homogeneity of variance-covariance was met.
Table 23. Box’s test of equality of covariance matrices
Box’s M
F
df1
df2
p

65.477
1.358
45
66135.652
.055

Results in Table 24 revealed a statistically significant difference (F 9, 134 = 5.175, p
< .001, η2 = .258) for corpus type across four types of stance and five types of engagement.
Partial η2 indicated a small to medium effect size at .258. Observed power to detect the effect of
corpus type was .999.

93

Table 24. Multivariate test result for secondary research question

Value
.904

F
140.324b

Hypothesis
df
9.000

Error df
134.000

p
<.001

Partial Eta
Squared
.904

Noncent.
Parameter
1262.912

Observed
Powerc
1.000

.096

140.324b

9.000

134.000

<.001

.904

1262.912

1.000

9.425

140.324

b

9.000

134.000

<.001

.904

1262.912

1.000

9.425

140.324b

9.000

134.000

.001

.904

1262.912

1.000

.258

5.175b

9.000

134.000

<.001

.258

46.572

.999

Wilks' Lambda
.742
Hotelling's
.348
Corpus
Trace
type
Roy's Largest
.348
Root
a. Design: Intercept + corpustype
b. Exact statistic
c. Computed using alpha = .05

5.175b
5.175b

9.000
9.000

134.000
134.000

<.001
<.001

.258
.258

46.572
46.572

.999
.999

5.175b

9.000

134.000

<.001

.258

46.572

.999

Effect
Pillai's Trace
Wilks' Lambda
Intercept

Hotelling's
Trace
Roy's Largest
Root
Pillai's Trace
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To further explore the statistically significant differences among the variables, univariate
ANOVA results were examined. Levene’s test was used to examine if the assumptions of the
equality of variances for nine dependent variables were met. Results in Table 25 indicated that
the assumptions were only violated for attitude markers and self-mentioning with p >.05.

Table 25. Levene’s test of Equality of Error Variance for nine dependent variables
Hedges
Boosters
Attitude markers
Self-mentioning
Reader pronouns
Questions
Directives
Appeals to
shared
knowledge
Personal asides

F
2.292
1.833
6.582
6.044
.210
.375
1.046

df1
1
1
1
1
1
1
1

df2
142
142
142
142
142
142
142

p
.132
.178
.011
.015
.647
.541
.308

3.450

1

142

.065

.043

1

142

.836

Univariate ANOVA results for corpus type and nine dependent variables in Table 26
showed statistically significant differences for corpus type in the use of hedges (F1, 143 = 26.752,
p < .001, η2 = .144), attitude markers (F1, 143 = 18.581, p < .001, η2 = .105), and self-mentioning
(F1, 143 = 9.975, p = .02 < .001, η2 = .059). The use of other devices including boosters, reader
pronouns, questions, directives, appeals to shared knowledge, and personal asides were not
significantly different by corpus type. In addition, while significant, the effect sizes for hedges,
attitude markers, and self-mentioning were all relatively small.
Specifically, manuscripts written by NNS writers used significantly more hedges (M =
10.8969, SD = 4.02769) compared to research articles published in leading journals (M = 7.6299,
SD = 3.98126). Similarly, the nonnative writers used more attitude markers (M = 2.4865, SD =
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1.43183) in their unpublished manuscripts than the authors in their articles that were published in
leading journals (M = 1.6619, SD = .96902). However, the authors in their published articles (M
= 6.2580, SD = 5.20734) used significantly more self-mentioning than NNS their counterparts
(M = 3.8633, SD = 4.32506). Thus, the fact that nonnative writers in the learner corpus used
more hedges and attitude markers yet fewer self-mentioning devices than their counterparts in
the reference corpus might provide statistical evidence about non-significance between two
corpora when all stance devices were included for analysis. In addition, among five types of
engagement devices, a statistically significant difference was only found in the use of directives
between two corpora. Significantly more directives in published articles (M = .9982, SD =
1.29976) were used than NNS unpublished manuscripts (M = .5105, SD = .78420). Effect sizes
indicated that while the results were significant for hedges, attitude markers, self-mentioning,
and directives, the practical significance was still relatively small.
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Table 26. Descriptive statistics for nine DVs and MANOVA test results of between-subjects effects
Learner Corpus
Mean
Std. Deviation
10.8969
4.02769
2.0335
1.32379

Reference Corpus
Mean
Std. Deviation
7.6299
3.98126
1.8241
1.25636

F
26.752
1.060

p
<.001
.305

η2
.144
.007

Attitude markers

2.4865

1.43183

1.6619

.96902

18.581

<.001

.105

Self-mentioning
Reader Pronouns
Questions
Directives
Appeals to
shared
knowledge
Personal asides

3.8633
.0902
.0539
.5105

4.32506
.18644
.17239
.78420

6.2580
.1491
.0403
.9982

5.20734
.23390
.10264
1.29976

9.975
3.089
.376
8.124

.002
.081
.540
.005

.059
.019
.002
.049

.1514

.21520

.0988

.18643

2.759

.099

.017

.4040

.49189

.4793

1.29976

.758

.385

.005

DV
Hedges
Boosters
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Additional Findings
The previous results answered the two research questions the present study proposed. We
learned that the nonnative writers used significantly more stance devices and attitude markers
than the authors in the reference corpus whose published articles are treated as the norm in this
study. The authors in the reference corpus were found to use a greater number of self-mentioning
and devices than their nonnative counterparts.
In this section, additional findings were presented to reveal the frequent forms used in
both corpora in terms of hedges, boosters, attitude markers, reader pronouns, and directives. For
comparisons, the raw number of each type of device being compared was converted into
normalized frequency per 1,000,000 running word. The frequent forms of other types of devices
were not presented for two reasons. First, the types of the frequent forms were largely limited.
For instance, in terms of self-mentioning, only two forms, we and our, were frequently used by
both corpora. Second, the usages of questions, appeals to shared knowledge, and personal asides
seemed difficult to be characterized by their linguistic forms. However, their typical applications
were also discussed in this section.
Table 27 demonstrated the most frequent hedging devices in both corpora, respectively.
Since the range of hedges used in two corpora was quite wide, the frequent hedges were
presented by part of speech. Among more than 50 hedging devices that were counted for analysis
in the present study, all listed words in the reference corpus accounted for 66.56% of all hedging
devices in reference corpus. For the learner corpus, listed words in the table accounted for
61.62% of all hedging devices.
Besides the fact that significantly more hedges in learner corpus were used than those in
the reference corpus, it was interesting to see that the frequent hedges in both corpora were
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largely similar and only slightly varied in their frequency order. Moreover, the larger disparity
occurred in the use of adverb and modality than that in the use of verbs between the two corpora.
In the learner corpus, nonnative writers used substantially more adverbs and modality than their
counterparts; however, they used only slightly more verbs than published authors.
Table 27. Most frequent hedges per 1,000,000 words

Verb

Adverb

Modality

Learner Corpus
estimate
254
indicate
172
suggest
86
assume
83
appear
80
seem
49
often
515
relatively
306
generally
282
mainly
248
likely
202
almost
175
approximately
165
slightly
165
can
2291
may
1234
could
821
would
511
might
208

Reference Corpus
estimate
229
assume
143
indicate
99
suggest
86
appear
57
seem
33
likely
157
often
152
relatively
99
almost
93
approximately
83
generally
78
slightly
76
mainly
70
can
1591
may
867
would
345
could
320
might
132

Table 28 demonstrated the most frequent boosters per one million running words
presented by part of speech. Among all boosters (nearly 60 items) that are counted for analysis in
the present study, all listed words in the reference corpus were the most frequent and account for
77.38% of all hedging devices in reference corpus. For the learner corpus, listed words in the
table accounted for 78.29% of all boosters. Similarly, most frequent boosters in both corpora
were largely similar and only slightly varied in their frequency order. Prove was used as the most
frequent booster to express certainty; however, it did not occur in the learner corpus.
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Table 28. Most frequent boosters per 1,000,000 words

Verb

Adverb

Adjective
Modality
Other

Learner Corpus
determine
190
we find that
138
establish
52
demonstrate
37
clearly
168
always
135
indeed
92
obvious
74
apparent
31
well-known
15
will
631
must
181
the fact that
199

Reference Corpus
we find that
165
prove
120
we show
119
determine
96
indeed
94
clearly
81
always
58
apparent
26
obvious
25
well-known
15
will
607
must
107
the fact that
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Table 29 demonstrated the most frequent attitude markers per one million running words.
All listed words in the reference corpus were the most frequent and account for 83.19% of all
attitude markers in reference corpus. For the learner corpus, listed words in the table accounted
for 79.10% of all boosters. Similarly, most frequent boosters in both corpora were largely similar
and only slightly vary in their frequency order.
Table 29. Most frequent attitude markers per 1,000,000 words
Learner Corpus
important(ly)
747
should
490
even
463
appropriate(ly)
101
interesting(ly)
101
correct(ly)
92

Reference Corpus
important(ly)
284
should
213
even
209
interesting(ly)
74
appropriate(ly)
64
correct(ly)
58

Regarding frequent verbs in directives, all listed words in the reference corpus accounted
for 97.34% of all attitude markers in reference corpus, while listed words in the table for the
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learner corpus accounted for 86.43% of all verbs in their directives. However, Table 30
demonstrated that not only was the number of frequent verbs used in the directives in the
reference corpus greater than those in the learner corpus, but the range of them in directives was
also wider. In the reference corpus, the authors used seven verbs in directives to construct
engagement with readers by navigating readers and guiding readers along with writers’
reasoning; however, the verbs nonnative writers used in the learner corpus seemed to be limited
(see Table 25) and clustered among three verbs see, note, and let.
Table 30. Most frequent directives per 1,000,000 words
Learner Corpus
see
475
note
150
let
58

Reference Corpus
see
670
let
546
note
256
suppose
87
consider
60
define
28
assume
15

Conclusion
In conclusion, Chapter Four presented and discussed the results of the statistical analyses
and provided the answers to the proposed research questions. The samples were collected from
over one million running words (96 published research articles). Data screening for the data set
of dependent variables was also conducted to detect outliers and ensure the assumptions were
met in order to strengthen the robustness of the inferential findings. Two MANOVA tests were
conducted to determine differences across the use of two types of rhetorical resources, stance and
engagement among two corpora. The independent variable was corpus type, that is, whether the
texts were from learner corpus or from reference corpus. The reference corpus in the present
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study was treated as the “norm” in terms of using stance and engagement in academic
interaction.
The results indicated a statistically significant difference in the use of engagement but not
found in the use of stance by corpus type. Specifically, significant differences were found
between two corpora in the use of hedges, attitude markers, self-mentioning, and directives.
Results showed that NNS scientific manuscripts used a significantly greater number of hedges
and attitude markers than those published in leading journals, while scientific research articles
published in leading journals used significantly more self-mentioning and directives than NNS
scientific manuscripts.
Finally, as additional findings, frequent items were examined in each group (hedges,
boosters, attitude markers, and directives) separately, in order to inform EAP instructions. The
coverage of frequent items in each group between two corpora was calculated, which can reach a
relatively high percentage in the reference corpus, ranging from 66.56% for hedges to 94.84%
for directives.
In the following chapter, we interpreted and summarized the findings from the
descriptive statistics and statistical analysis. The chapter also discussed the significance of the
findings as well as the limitations of the study. Finally, it concluded with pedagogical
implications for teaching elements of stance and engagement to L2 learners and
recommendations for future research.
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CHAPTER FIVE: DISCUSSION
The present study examined the differences between two corpora in the use of rhetorical
resources to build interactive conversation and writer-reader relations in scientific academic
writing. One corpus was the learner corpus in which the texts were unpublished manuscripts
written by nonnative writers in science; the other corpus was the reference corpus in which the
texts were published research articles written by scholars from different L1s. Since the texts in
the reference corpus were articles published in leading scholarly journals in science, these texts
were treated as the “norm” in the present study in terms of usage of rhetorical resources.
The examination focused on two types of rhetorical resources, stance and engagement,
operationalized according to Hyland’s (2005) framework. The difference between two corpora in
the use stance and engagement was discussed. Furthermore, the differences in the use of four
types of stance and five types of engagement were explored as well.
This chapter first revisited the purpose of the study, followed by a summary of the
findings and the significance of the study. Then, the limitations and pedagogical implications of
the study were provided. Finally, this chapter ended with recommendations for future research.

Purpose of the Study
Academic writing is no easy task and requires necessary instructions to reach desired
proficiency level for both native and nonnative speakers (Cummins, 1979). NNS writers
constantly face the challenge of writing for academic topics in higher education in Englishmedium universities, and the lack of academic writing skills have been identified as one of the
major obstacles for them to succeed in academic (Cho, 2004; Flowerdew, 1999, 2000; Casanave
& Hubbard, 1992).
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The number of international students has rapidly grown in the past decades, and most
international students come from non-English speaking countries. Although many of them have
passed the required English proficiency test (TOFEL or IELTS) that has an emphasis on using
English in an academic setting, their English production in higher education, in terms of writing
English essays, reporting laboratory results, presenting projects, and publishing research articles,
is largely limited. To meet this learning need, investigating academic writing and developing
more effective EAP instructional strategies for NNSs are of great value to English-medium
universities. Furthermore, researchers find that NNS writers usually do not receive
comprehensive preparation for academic writing from EAP courses (Leki & Carson, 1997). EAP
programs in higher education mostly focus on general skills in academic context but not on how
NNS writers become involved in their academic studies such as writing in a proper genre,
interpreting, and referencing for academic purposes. This is partially because most students who
attend EAP programs are undergraduate students and have not chosen an academic focus yet. It
might also result from the inadequacy of educational resource and relevant training that EAP
practitioners need in order to fully prepare NNS writers to meet the demands of academic writing
in English.
Writing is one of the most important academic practices in higher education. In higher
education, writing is one of the essential means to assess academic performance and form
interaction and connection with the academic community. Similar to constructing an oral
conversation, writing is essentially a means of communication that involves active interactions
for a variety of purposes. The dimension of interaction in research articles plays an important
role for writers to obtain reader engagement and signal membership in their disciplines.
Constructing interaction in research articles between writers and their audience is key to
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anticipating objections and agreements in the process of persuasion and representing a
professional persona in disciplinary communities. However, linguistic resources and options are
not treated as important and necessary skills to teach in many EAP curriculum. The interpersonal
functionality of academic discourse is not well covered in EAP instructions or textbooks
(Hyland, 1994). With limited writing training and support, NNS writers are more likely to find it
challenging to produce scholarly writing for publication and dissemination, thus potentially
impeding their path toward academic success.
The present study aimed to focus on NNS writers who were graduate students and
researchers and who were submitting their work for review and publication in academic venues.
Indeed, the importance of academic writing in the lives of writers/researchers can never be
overstated. Academic language use can also be quite distinct across different disciplines. For
example, academics in the fields of natural science seem to be heavily exposed to scientific
symbols, figures, and numbers. Writing in scientific disciplines is traditionally viewed as
impersonal and faceless, characterized by lexico-grammatical features such as nominalization
and passive voice (Kuo, 1999). It is, in fact, more complicated and subtle than this simple view
would suggest. Although this view has been greatly altered in recent decade, many NNS writers,
for example, still receive instructions that teach them to avoid self-intrusion when writing
research articles. In disciplinary practices, writing depends on rhetorical decisions that lead
readers to interpretation and arguments writers frame and bring readers to the texts to form
interaction in disciplinary communities. However, research shows that instructions of rhetorical
options and techniques in relation to interpersonal and interaction functionality are surprisingly
inadequate.
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Thus, the main purpose of the present study was to investigate how linguistic resources
for building interpersonal relationships and academic conversation were used in scientific
disciplines. Hyland’s (2004) framework was employed to examine interactive rhetorical
resources in two aspects: stance and engagement. By comparing written work produced by
nonnative writers and those who might not be native but published in leading scholarly journals,
this study aimed to reveal the difference in the use of stance and engagement. The findings then
led to an exploration on what frequent items were used, what coverage these frequent items was,
and what the difference across the frequent items between groups was.
To accomplish these objectives, two corpora, a learner corpus and a reference corpus
were used for comparisons. The learner corpus represented unpublished scientific research
articles written by nonnative writers, while the reference corpus represented published research
articles in leading scholarly journals, which was treated as the “norm” in terms of using stance
and engagement. The learner corpus was obtained from the University of Helsinki and contained
78 texts across 16 disciplines; the reference corpus including 96 texts was compiled by the
researcher from 48 leading journals across 16 disciplines corresponding to those in the learner
corpus. Both stance and engagement devices were labeled for the general descriptive analyses
and categorized. A MANOVA test was conducted to compare the difference between two
corpora across the use of stance and engagement. Data collection and analyses were aided by
AntConc (Anthony, 2020).
This study intended to establish a solid foundation for analyzing various linguistic
features in scientific discourse and offer insights into the linguistic options available for NNS
writers and EAP practitioners in scientific disciplines.
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Summary of the Findings
The present study determined to address a main research question and a secondary
research question for further examination.

Research Question
Were there statistically significant differences in the use of stance and engagement (as
operationalized in this study) in scientific disciplines, between unpublished research manuscripts
written by NNS writers and published research articles in leading journals? If yes, what were the
differences?

Secondary Research Question
Were there statistically significant differences in subcategories of stance and engagement
(as operationalized in this study) in scientific disciplines, between unpublished research
manuscripts written by NNS writers and published research articles in leading journals? If yes,
what were the differences?

To answer the research questions the present study proposed, a comparison was
performed between the learner corpus and the reference corpus in terms of their uses of stance
and engagement. Since the reference corpus were all published articles in leading scholarly
journals, the texts in the reference corpus were considered as the “norm” in language use, even
though the authors might not be NS writers.
The learner corpus originally consisted of 78 research articles that were submitted by
nonnative researchers across 11 L1s; the reference corpus originally consisted of 96 research
articles that were collected from 96 scientific disciplines. Thus, 289 cases altogether were
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collected. The number of cases was reduced to 144 after removing outliers. Finally, 71 cases in
the learner corpus and 73 cases in the reference corpus, totaling over one million running words,
were included in the data analysis.
Statistical assumptions were tested before the data analysis began. The assumptions of
equal variance for the dependent variable and equal covariance matrices were both met (See
Table 17 and Table 18 in Chapter 4). A MANOVA test was conducted to answer the research
questions: 1) if there was a statistically significant difference between two corpora in the use of
stance and engagement. Then, another MANOVA test was performed to investigate if there was
a statistically significant difference between two corpora in the use of engagement.

Major Findings
Results revealed a statistically significant difference between the learner corpus and the
reference corpus across the use of stance and engagement with p value lower than .01. The
independent variable (whether it is in the learner corpus or in the reference corpus) accounted for
7.7 % of the variable in the dependent variables. However, no significant difference was found
between two corpora in the use of stance (F1, 140 = 2.467, p > .05, η2 = 1.5%). Stance devices were
used slightly more frequently by NNS writers (M = 19.28, SD = 7.76) than their counterparts in
the reference corpus who had their articles published in the leading journals (M = 17.37, SD =
7.63). However, a statistical significance was found (F1, 140 = 7.000, p < .05) in the use of
engagement between two corpus groups. The independent variable accounted for 4.2% of the
variance for dependent variable engagement. Writers in the reference corpus (M = 1.77, SD =
1.55) were found to use significantly more engagement devices in their published research
articles than those nonnative writers in their unpublished manuscripts (M = 1.21, SD = 1.04).
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In attempt to explore how two corpora in the present study differed, another MANOVA
was conducted using nine types of devices (four types of stance and five types engagement) as
dependent variables. This analysis aimed to examine differences between two corpora across
nine rhetorical devices. Results revealed that there were only significant differences between two
corpora in terms of the number of using hedges, attitude markers, and self-mentioning. Greater
numbers of both hedges and attitude markers were used in the learner corpus than those in the
reference corpus. This finding did not quite align with some previous studies in which native or
experienced writers tended to use these rhetorical devices more frequently (Hyland, 2004;
Hinkel, 2005; Hu & Cao, 2011; Yang, 2013). Previous research indicated that among a variety of
potential factors, the limited number and range of hedges and other rhetorical devices used in
NNS writing mostly resulted from the lack of competence in using certain devices and
unfamiliarity of writing convention in academic communication.
However, caution should be taken because the use of rhetorical devices is largely affected
by genre, discipline, and individual background. In the present study, even though the nonnative
writers in the learner corpus were considered as relatively less experienced and novice in
publishing, nearly 75 percent of them could be considered as active researchers and writers in
higher education (termed as junior staff and senior staff). Unfortunately, more information about
their professional roles could not be obtained. Given that fact that the writers in the learner
corpus were active researchers and writers working at higher education, they were likely more
fluent in academic language use including using rhetorical resources (hedges, boosters, attitude
markers, etc.).
In addition, the texts in the reference corpus used a greater number of both selfmentioning and directives than those in the learner corpus. This finding tied well with some
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previous studies in which self-mentioning was found to be contingent on contextual factors such
as perceived value of the research and co-authorship dynamics. (Dueñas, 2007; Dong & Qiu,
2008; Junnier, 2020). The adoption of self-mentioning was also found to gradually develop over
time as writers achieve accomplishment in research and academic publication (Junnier, 2020).
Thus, using self-mentioning needs to be appealed in academic writing, especially in scientific
writing, to encourage scientific researchers to engage in their academic interaction with audience
and claim their authorial voice in the disciplinary community.

Additional Findings
Additional findings revealed frequent forms in the reference corpus and their numbers of
occurrences in the group of hedges, boosters, attitude markers, and directives, separately, within
1 million words. In addition, using the reference corpus as the “norm” in the use of rhetorical
resources, the occurrences of frequent forms in the reference corpus were juxtaposed with the
occurrences of the same form in the learner corpus. By doing so, differences in the use of
frequent hedges, boosters, and attitude markers could be more easily observed in Figure 16,
Figure 17, and Figure 18 below, which would directly be used to inform EAP pedagogy. As
additional findings, each type of stance and engagement was discussed separately.

Stance
Stance is rhetorical resources writers use to express epistemic beliefs, commitments, and
presences in academic writing. Operationalized by Hyland’s (2005) framework, stance included
hedges, boosters, attitude markers, and self-mentioning. Findings regarding each type of stance
were provided below with examples from the reference corpus.
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Hedges
In Chapter 4, we learned that even though NNS writers in the learner corpus used
significantly more hedges than the authors in the reference corpus, they tended to share similarity
in the frequent forms used in their research articles. All the hedges in Figure 16 were used most
frequently and accounted for 66.56% of all hedging devices in reference corpus. Figure 16 below
provided visual comparisons for every frequent hedge used in the reference corpus between two
corpora.
As Figure 16 demonstrated, the numbers of all frequent hedges in the reference corpus (in
orange color) were juxtaposed with the numbers of the same hedges occurred in the learner
corpus (in blue color). Among all these frequent hedges, the reference corpus only used a
significantly greater number of assume than that in the learner corpus. For other frequent hedges
used in the reference corpus, their occurrences appeared less frequently in the learner corpus.
Figure 16 illustrated relatively large discrepancy in some hedges between two corpora, such as
can, could, may, often, relatively, generally, and mainly. These words seemed to be intensively
used in the research articles in the learner corpus, comparing to the reference corpus.
A similar conclusion was reached that the use of hedges had become prudent (Hyland &
Jiang, 2016). They found that may was the most preferred form by biology and electronical
engineering, and could (similar in meaning to may) gained increasing popularity. In the present
study, although may was not the most frequent hedge, may was the second most frequent hedge,
followed by could. Previous studies noted that can needed to be used with caution, because
seemed to be overused by NNS writers when expressing tentativeness (Burrough-Boenisch,
2005; Yang, 2013). Can in both corpora was intensively used, especially in the learner corpus.
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Figure 16: Numbers of frequent hedging devices used in the reference in a comparison with the
number of the same hedging devices used in the learner corpus

Example (1)
Comparisons are made between muscle and legume proteins to elucidate disparities in
macroscopic aggregation properties that may be greatly diminished through fabrication and
ingredient innovation.
(Food Technology)
Example (2)
This approach shows great promise because it could contribute to a more rapid
delineation of neutral hydrothermal reservoirs in geothermal fields where other exploration
surveys have not been conducted.
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(Geology)
Boosters
In Chapter 4, we learned that there was no significant difference between two corpora in
terms of the number of boosters. Figure 17 demonstrated frequent boosters that were used in the
reference corpus and comparisons with those used in the learner corpus. All frequent boosters
occurred in Figure 17 account for 77.38% of all boosters used in reference corpus.
An observation was performed to examine how the frequent boosters differ in two
corpora. First, comparing to the number of frequent hedges, the number of frequent boosters was
significantly fewer for both corpora. Second, will, as a modality booster, was intensively used in
both corpora with a slightly more occurrences in the learner corpus. Third, for boosters such as
determine, clearly, always, obvious, must, and the fact that, NNS writers in the learner corpus
used them significantly more frequently than authors in the reference corpus, even though the
occurrences of these boosters in the learner corpus only reached less than one third of that of
using will. Four, however, prove and we show were two frequent verb boosters used in the
reference corpus (see Table 28) and seemed to express relatively strong certainty about findings;
however, they were scarcely used in the learner corpus.
The findings about the use of boosters were in line with previous research. In Hyland and
Jiang’s (2016) journal article corpus, show, must, know, establish, prove, and clearly were found
to be frequently used, which were used to ensure readers are aware of the strength of results or
the claims being made.
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Figure 17: Numbers of frequent boosters used in the reference in a comparison with the number
of the same boosters used in the learner corpus

Three excerpts that used frequent boosters were extracted as examples from the reference
corpus in three different disciplines.
Example (4)
Because supermarkets sell a greater variety of processed food and at a lower price than
traditional shops, one can infer that over time, as supermarkets (and fast-food chains) spread in
SSA, sales of ultra-processed food in the overall food market will gradually rise, compared to a
situation where retail developed only as small shops.
(Food Technology)
Example (5)
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When the transcript level of Apchc and Apvha16 was reduced by RNAi, an impaired
RNAi efficacy of the RGs was detected, clearly indicating the involvement of this gene in
efficient RNAi.
(Entomology)
Example (6)
With increasing time, the pore ﬂuid pressure becomes positive everywhere within the
halfspace, with its maximum always at the injection level.
(Mechanical Engineering)
Attitude Markers
The emphatic expression of affect is relatively infrequent in academic research writing
(Hyland, 2004) and tends to be implicitly invoked (Martin & White, 2005). It is most explicitly
signaled by attitude markers (e.g., agree, prefer, unfortunately, hopefully, appropriate, etc.).
The major finding of the present study indicated that NNS writers in the learner corpus
used significantly more attitude markers than authors in the reference corpus. The frequent forms
in Figure 18 account for 83.19% of all attitude markers in reference corpus. The frequent attitude
markers in both corpora were the same, including important(ly), should, even, interesting(ly),
and appropriate(ly); however, the orders of their occurrence frequency seemed different.
Authors in the reference corpus used important(ly) more than two times as many as that used in
the learner corpus. Similarly, Authors in the reference corpus used should two times as many as
that used by their counterparts in the learner corpus. However, NNS writers in the learner corpus
used even more than two times as many as that used by authors in the reference corpus.
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Figure 18: Numbers of frequent attitude markers used in the reference in a comparison with the
number of the same attitude markers used in the learner corpora

Three excerpts that used frequent boosters were extracted as examples from the reference
corpus in three different disciplines.
Example (7)
This effort is important because it gives a global breadth to our ﬁndings, as opposed to
limiting them to a purely US-related phenomenon.
(Economics)
Example (8)
This is especially problematic when performing single-turnover experiments where
enzyme should be present in excess over substrate.
(Chemistry and Chemical Engineering)
Example (9)
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This observation is still valid even when one increases the depth substantially to over 100
layers.
(Computer Science)
Self-mentioning
Hyland (2001) emphasizes that self-mention plays a crucial role in mediating the
relationship between writers’ arguments and their discourse communities. In the major finding of
the present study, we learned that authors in the reference corpus used significantly more selfmentioning in their published research articles than NNS writers in the learner corpus. Selfmentioning devices include I, me, we, and our. However, I and me were rarely used in both
corpora, and this might be due to the fact that many scientific research articles were contributed
by more than one researcher. Kuo (1999) noted that even for single-authored journal article used
we instead of I, suggesting an intention to reduce personal attributions.
Three excerpts that used we and our as self-mentioning were extracted as examples from
the reference corpus in disciplines of Computer Science and Agriculture.
Example (10)
We also detected a total of 22,334 simple sequence repeats (SSRs) across the whole
genome.
(Agriculture)
Example (10)
We evaluate the impact of these features on prediction accuracy as we incrementally
combine the three feature sets.
(Computer Science)
Example (11)
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Therefore, our analysis provides some empirical evidence that, at least in our context,
consumers are unlikely to lose trust in a recommender system that maximizes profit every time
they use it.
(Computer Science)

Engagement
To seek readers’ agreements and meet expectations, readers were found addressed as
participants and insiders in an argument through reader pronouns, questions, action statement
(directives), appeals to shared knowledge, and personal asides to effect solidarity and
membership of the disciplinary community. Findings regarding each type of engagement were
discussed below with examples from the reference corpus.
Reader Pronouns
We have learned in the major findings that there was no significant difference between
two corpora in the number of using reader pronouns. Typical reader pronouns include you, your,
one, reader(s), we and our (referring to readers and the writer). First, you and your were not
found in both corpora. The low frequency suggested that a journal article writer may avoid using
you in an exclusive sense, because you could sound detached, as a different group, from the
writer. We was also found to be rare in both corpora, indicating that we was not often used in an
inclusive sense.
Example (12)
However, this does not necessarily tell the whole story. We may sometimes want to know
the amount of energy transferred in a given amount of time.
(Environmental Engineering)
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The most common reader pronouns are one(s) and reader(s). The indefinite pronoun
one(s) refers to any researcher in general as well as the shared knowledge. One(s), instead of we
or I, can make the opinion less personal, or the action would be taken by any researcher in a
given situation.
Example (13)
In the case of expectiles, one could argue that a natural choice is taking <p(r) = r2 in
(2.3), which simplifies to the squared error function for the mean (up to equivalence).
(Statistics)
Example (14)
One might suspect that the edge state we observed is for the 2D topological insulator (2D
TI), not for the hinge state of a HOTI, assuming that the monolayer Bi4Br4 (the 2D TI) left on
the cleaved surface might be only weakly coupled with the underlying bulk state.
(Material Science)
Questions
We have learned in the major findings that there was no significant difference between
two corpora in the number of using questions to enhance engagement with readers. Hyland
(2005) found that over 80 percent of questions in the corpus were rhetorical that allowed writers
to invite readers into the dialogue by assigning them a role to evaluate the issues being discussed
rather than expecting an answer. However, only 8 percent of all questions used in the reference
corpus was rhetorical questions. Most of the questions in the reference corpus were repeated
research questions or related to research questions that help guide readers through their texts:
Example (15)

119

Now that we have addressed the different ways to measure energy, the next question is,
“What is light, and how does it affect energy balance?”
(Environmental Engineering)
Example (16)
Questions would be in the lines of “How complex do you think the image is?” or “How
coherent do you think the post (between image and text) is?” These types of questions can be
severely affected by the individual’s subjectivity and difficult for human coders to maintain
consistency in their answers, especially as they progress through the questionnaire encountering
new images and text that could change their relative scale of the measure.
(Computer Science)
Example (17)
In this framework, we address the following two key questions: does order flow convey
superior information across market participants, time, and currency pairs? Is asymmetric
information risk priced in the FX market?
(Economics)
Directives
In the major finding of the present study, we learned that authors in the reference corpus
used significantly more directives in their published research articles than NNS writers in the
learner corpus. Directives were the only interactive feature which occurred more frequently in
the science texts (Hyland, 2005). The frequent directive verbs in the reference corpus include
see, let, note, suppose, consider, define, and assume. They accounted for 97.34% of all attitude
markers in reference corpus.
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The examination on frequent verbs used in directives revealed that the range of frequent
verbs in directives in the reference corpus was also wider. NS writers in the learner corpus
seemed to have used a limited range of verbs, and these verbs highly clustered among see, note,
and let. The use of see was mostly for internal reference, whereas the use note and let were
mainly used for emphatic purpose and elaborative purpose. Specifically, writers tended to use
note to draw readers’ attention to certain facts, and let was mainly used to show readers how a
new formula was formed or to give a value to a variable; on the contrary, the reference corpus
used a wider range of verbs (such as suppose, consider, etc.) to perform cognitive acts as a
means to guide readers through cognitive reasoning in their studies:
Example (18)
Consider a subset of 15 movies out of all the movies used during our experiment. In
addition, assume that once the experiment is over TELCO sells these movies to consumers in a
new menu in its VoD system at the prices originally negotiated with content providers.
(Computer Science)
Example (19)
Suppose there is an unwrapped chord of r at two up steps or two down steps of /x. Then
by the argument of the previous paragraph the sum is 0.
(Mathematics)
Example (20)
Let us consider an example of a cue ball hitting a pool ball. In this example, when the
interested agent is the pool ball, the movement is due to an external-force movement, induced by
the impulse from the cue ball.
(Computer Science)
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Appeals to Shared Knowledge
Appeals to shared knowledge seek to position readers as professional insiders with
disciplinary knowledge, understandings, and viewpoints on common issues in the field. With
appeals to shared knowledge, a solidarity tends to be formed. Hyland (2005) pointed out that
writers in soft science tend to use this strategy more explicitly while those in hard science seem
more implicit in proposing shared knowledge, which held true in the present study. Forms that
were typically used to appeal to shared knowledge include, of course, usually, common,
typical(ly), etc.
Three excerpts appealing to shared knowledge were extracted as examples from the
reference corpus in three different disciplines.
Example (21)
Of course, the choice to continue meeting or not is endogenous. However, we show that
the results are not driven by low benefits to the mentee, which eliminates one critical form of
selection.
(Economics)
Example (22)
Of course, this means that all other weights are converging to zero, and that the effective
sample size is 1.
(Statistics)
Example (23)
Despite the tendency of high-speed winds to alter tree architecture and leaf shapes, which
lessens drag [citation], it does not appear that such alterations are correlated with variation in
sway frequency.
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(Agriculture)
Personal Asides
Personal asides allow writers to briefly step back to address readers directly by
interrupting the argument to offer a comment on what has been said. Previous studies showed
that it mostly occurs in fields of soft science. Hyland and Jiang (2016) noted that some features
of personal asides could be easily identified, such as parentheses and dashes. In the present
study, even though this strategy did not frequently occur, it was found to occur often in
parenthesis as means to interrupt an ongoing scientific reasoning:
Example (24)
The primary role of HO is to prevent the accumulation of cytotoxic “free” heme (FePPIX),1,2 which has the potential to act as a Fenton catalyst in vivo, leading to the generation of
reactive oxygen species. (The term “free” denotes heme that is not bound to proteins, either
because it is newly synthesized and not yet incorporated into hemoproteins or it has been
released from hemoproteins during oxidative stress.)
(Chemistry and Chemical Engineering)
Example (25)
There is strong evidence for significant warming trends in the future over Canada (while
trends in precipitation vary by region).
(Climatology)
Example (26)
This behavioral result is consistent with existing knowledge of firefly spectral sensitivity
(although the relevant data primarily come from studies of males): firefly colour vision is attuned
to environmental UV light and conspecific bioluminescence, but not environmental blue light
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(which would decrease the contrast of their bioluminescence against the background) or red light
(red sensitivity being generally uncommon in insects).
(Entomology)

Significance of the Findings
The primary purpose of this study was to demonstrate how NNS researchers build
academic interaction in scientific disciplines by using stance and engagement and whether their
writing differed from research articles published in leading journals. This study aimed to raise
recognition of learners’ gap in terms of using rhetorical resources (stance and engagement) for
EAP practitioners, inform teaching pedagogy, and facilitate NNS research writers to succeed in
academic publication. Hence, the significance of the findings in this study was suggested in three
aspects.
First, this study has focused on NNS research writers (mostly in graduate programs) as
they seem to receive little attention and inadequate resources in higher education. As a result,
NNS research writers often feel unempowered in academic publication. This study aimed to
identify the potential difference between research manuscripts produced by NNS writers and
published research articles in leading journals in corresponding disciplines in order to help
research writers write to reach their goals in academic publications. Not only did the pedagogical
implementations this study provided inform EAP instructions, but they also benefited other
academic writing services that English-medium universities have to offer. Additionally, this
study could provide guidance for undergraduate and graduate faculty and raise awareness about
NNS students/ learning needs in academic writing, discipline-specific writing instructions, and
what they could offer to help their scientific research students write better for academic
purposes.
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Second, the examination of nine different types of stance and engagement helps raise
awareness of a variety of devices employed to construct an academic conversation and build
writer-reader relations in a scientific research article. Although scientific discourse is no longer
considered as solely factual and impersonal, NNS writers may not have knowledge about what
linguistic resources they can use to increase academic interaction. For instance, many texts
written by NNS writers in the present study use rich rhetorical devices, such as hedges, boosters,
and attitude markers, to help them manage propositional stance, although they tend to overuse
some of them. However, it was found that published research articles used significantly more
engagement devices than their NNS counterparts, so there is a good reason to teach NNS writers
all nine stance and engagement devices that are available to them. Furthermore, teaching
rhetorical resources to NNS writers comprehensively can also encourage them to use language
intentionally in their scientific writing.
Another significance of the findings centered upon the aspect of using reference corpus to
inform academic writing instructions. To reach high representativeness of language use in
published research articles in leading scientific journals, a reference corpus was compiled by the
researcher with a sample size of 96 across 16 scientific disciplines. As a result, the reference
corpus has the potential to represent model scientific research articles sought by leading
scholarly journals. With the reference corpus being treated as the “norm” in language use, the
difference between NNS writing and texts from the reference corpus could direct NNS writers to
certain forms or certain types of devices that are overused or underused. A list frequent forms
was created after examining 96 research articles for all nine types of stance and engagement
devices. These frequent forms could be very practical resources in EAP writing instructions
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because they may be directly included into curriculums by EAP educators with consideration of
genre and discipline.

Pedagogical Implications
The traditional view of academic discourse seemed to be gradually altered from
impersonal to a persuasive voice to invite interaction between writers and their audience
(Hyland, 2005). Even though NNS writers tended to use relatively fewer and narrower range of
rhetorical devices such as hedges and boosters (Yang, 2013), the awareness of using rhetorical
resources has been noticeably raised by many research writers across disciplines.
The findings of this study highlighted the importance of teaching and learning about
stance and engagement in scientific writing. The results indicated that NNS writing tended to use
significantly fewer engagement devices than research articles published in leading journals. Even
though no significant difference was found between NNS writing and published research articles
in the use of stance, this might have resulted from the fact that the variations between two
corpora in the use of hedges and boosters were canceled out. This study indicated that compared
to published research articles, NNS writing used a significantly greater number of hedges and
attitude markers but significantly fewer self-mentioning and directives. It is intriguing to see that
different stance and engagement devices did not differ in uniform ways. Thus, it might not be
enough to only offer available rhetorical resources to our NNS writers. More importantly, in
what direction changes needed to be made should be suggested. For instance, the frequent forms
used in the reference corpus were provided along with the ones that tended to be overused and
underused by the learner corpus.
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Frequent Forms and Cautions
It was promising to see that the NNS writers in the present study used very similar
hedges, boosters, attitude markers, and directive verbs. However, caution needs to be made as in
what words might be overused or misused. Based on the additional findings of the present study,
a list of frequent forms and the ones that might have been overused or underused were presented
in Table 31.
Table 31. Frequent forms in the reference corpus with the ones that are overused and underused
in the learner corpus

Hedges

Boosters

Attitude
markers
Directives

Frequent forms that are
used by published research
articles
estimate, assume, indicate,
suggest, appear, seem,
likely, often, relatively,
almost, approximately,
generally, slightly, mainly,
can, may, would, could,
might
we find that, prove, we
show, determine, indeed,
clearly, always,
apparent(ly), obvious(ly),
well-known, will, must, the
fact that
important(ly), should, even,
interesting(ly),
appropriate(ly)
see, let, note, suppose,
consider, define, assume

Forms that are overused
by NNS writers
can, may, could, often,
relatively, generally,
mainly

Forms that are
underused by NNS
writers
assume

determine, clearly,
always, obvious(ly),
must, the fact that

prove, we show

even

important(ly),
should,
suppose, consider,
define, assume

From a diachronic examination on the use of stance in scientific discourse over the past
50 years, Hyland and Jiang (2016) found rises in hedges in engineering and biology, falls in the
use of boosters in all disciplines but engineering, and relatively steady uses of attitude markers.
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It was necessary to note that among these four frequent types of rhetorical devices, only
directives were engagement devices. NNS writers seemed to have limited use of cognitive acts
by using words such as suppose and consider (underused directive verbs in Table 25). NNS
writing often used directives when presenting or deriving equations. Therefore, EAP instructors
could help NNS research writers raise awareness of actively involving and guiding cognitive
reasoning in scientific journal articles by using directives.

Personal Pronouns: Self-mentions and Reader Pronouns
Research suggested that the communicative purposes of a scientist–writer could be
realized through the use of personal pronouns (Kuo, 1999). Self-mentioning was a rhetorical
strategy for writers to have authorial voice in making propositions and discuss scientific results
(Kuo, 1999; Hyland, 2005). The present study found that NNS research writers self-mention
significantly less than their counterparts who published their research articles in leading journals.
Previous studies showed that the use of self-mentioning reflected on scholars’ perceived value in
the disciplinary community and publication experience (Junnier, 2020). Hyland and Jiang (2016)
also found that while other stance devices showed a decreasing tendency in scientific publication
in leading journals, self-mentioning increased steadily in the past 50 years. Thus, it is imperative
to highlight authorial voice in academic publication. If research writers are willing to be heard
and highlight their academic presence, using self-mentioning such as we is one of the strategies
to realize it.
Using reader pronouns is a direct strategy to build writer-reader academic
communication. It is necessary for EAP instructors to encourage NNS research writers to use we
to include readers into academic interaction and treat them as insiders in the disciplinary
community, which can also be used as a means to invoke shared knowledge in the making of
128

arguments and propositions. One(s) and reader(s) were also found to be used as reader pronouns
in both corpora in the present study. One(s) was indefinite references that writers could use to
refer to people in general, instead of a particular person or group (Kuo, 1999, p.129), while
reader(s) was used to directly refer to readers when giving an action statement by using
directives. Specifically, one or ones was to refer to any researcher (writer and reader) in the
disciplinary community with shared interest, aim, or knowledge and could make the opinion less
personal than using we. EAP instructors should point out the semantic similarity of we and one(s)
and provide instructions regarding how to use it in a scientific research article.

Infrequent Engagement Devices
Appeals to shared knowledge and personal asides occurred more frequently in soft
science disciplines (Hyland, 2005), while in hard science disciplines, they were used quite
infrequent. Similar to Hyland (2015), appeals to shared knowledge and personal asides used in
published research articles in biology and electrical engineering reached near 7.5 percent and 4
percent out of all engagement devices. On the contrary, in the present study, appeals to shared
knowledge in NNS writing only reached 2.3 percent and 5.1 percent of all engagement devices.
EAP instructions should encourage NNS writers to explicitly activate the “sharedness” with
readers or step aside to provide interventions in the flow of reporting and reasoning in texts.
Comparing other devices such as hedges and boosters, appeals to shared knowledge and
personal asides are mostly implicit, and it makes teaching them rather challenging. Corpus-based
instructions are recommended for EAP instructors to incorporate into their existing curriculum.
NNS writers can be instructed to compile a small corpus from specific disciplines or journals and
then to read rhetorically with questions in mind and reflect on their observation. Essentially,
several questions that can be brought to practices are: 1) how certain or tentative is the author
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willing to convey? 2) what is the author’s purpose in using a personal pronoun here? and 3) how
do authors manage cognitive reasoning and how do they use directives to realize it?
By noticing how a strategy is used in the corpus, one can learn how it is used, what
intention and implication authors may carry, and eventually start using them in his or her journal
article. It could be more likely to benefit NNS writers in this process because they are
knowledgeable to understand information a journal article offers including why a certain device
or strategy is used in a specific context.
In summary, by reviewing previous research and discussing the results of the present
study, academic writers have rhetorical options to help them build interaction with texts and
audience and manage writer-reader relations. The effects of manipulating rhetorical resources
suggested that there were considerable benefits for NNS writers to be aware of available
rhetorical options to them and how to use them properly. A message for EAP instructors and
practitioners is to help NNS learners to “move beyond the conservative prescriptions of the style
guides” (Hyland, 2005, p. 224) and into the disciplinary contexts of employing rhetorical
resources. It is imperative to teach our students, especially those who wish to accomplish
academic publication, about what frequent rhetorical options are available, what epistemic or
affectual functions they serve, and what potential tendency or changes in using these rhetorical
options is in specific disciplines or journals.

Limitations
The present study has three limitations that need to be addressed. First, due to the fact
that convenience sampling was used to collect texts of the learner corpus, it thus resulted in
limitations of generalizability of the results (Fraenkel & Wallen, 2009). In the learner corpus,
75.6% of NNS first authors worked at a non-English-medium university and played academic
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roles (termed as senior staff and junior staff), whereas 11.5% of them were research students and
12.8% were unknown. Thus, the composition of first authors’ academic roles in the learner
corpus seemed unclear. Moreover, the information about the NNS writers in the learner corpus
was inaccessible to the researcher of the present study, which might have led to relatively poor
representativeness of the learner corpus. Additionally, the time difference between the
compilations of the two corpora is worth mentioning. The reference corpus was compiled from
the latest issues in leading scientific journals; however, the compilation of the learner corpus was
completed in 2015, and the texts of the learner corpus might have been written prior to 2015.
Even though the two corpora were compiled at different times, the time difference was not
drastic, and the comparison in the present study could be considered as paralleled in this regard.
Second, the marking of stance and engagement in the process of data collection might not
have been precise. Writers in specific disciplinary communities employ evaluations based on
their shared knowledge and methods, which may seem opaque to the researcher of this study.
Because of the quantitative nature of the present study and unavailability of the contact
information of the first authors in the learner corpus, this study did not collect qualitative data,
which resulted in the authors’ intentions and strategies in the use of stance and engagement being
unknown. Furthermore, interaction may also be formed implicitly and not obviously realized by
linguistic devices in any form. Implicit rhetorical resources are hard to determine and may
require clarification from writers by conducting a qualitative inquiry.
Third, the present study did not include any confounding variables to the statistical
model. Different results might have been obtained if confounding variables, such as L1, cultural
background, rhetorical preference, etc., had been taken into consideration. Language use in any
dimension is affected by a variety of factors, such as one’s cultural background, linguistic
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preference, individuality, professional ideology, etc. Although textual practices can be quite
different among disciplines, a disciplinary voice is not solely determined by the shared
conventional assumptions (Hyland, 2005). Culture has also been studied as a salient factor for
writers to position themselves and express modality in scientific disciplines (Hinkel, 2005; Yang,
2013), and results show that there is good reason to expect language use to vary across different
cultural and language communities with their own communicative norms, rhetorical conventions,
and power relations (Connor, 1996; Holmes, 1988; Hu & Cao, 2011; Duszak, 2011; PérezLlantada, 2012). Although the SciELF corpus included authors’ L1 information, this was not
used as a factor that may have influenced the use of stance and engagement in this study due to
the limited number of each L1 group. If L1s and relevant sociocultural factors were invited into
the analyses, results could have depicted a different picture.
Last, one concern about the comparative method was that it could lead to alleged
insensitivity of cultural difference in EAP instructions and academic publications. Contrasting
language uses undeniably had an appreciable impact on the understanding of cultural differences
and pointed to a new direction to facilitate EAP and ESP curriculums (Connor, 2002). However,
according to Kubota (2001), certain rhetorical differences formed perceptions about language
teaching and learning; as a result, academic writing became to be perceived as a dichotomy
between East and West, or NNS and NS. We, as TESOL and EAP practitioners, need to be
prudent as we examine variation between NNS writing and NS writing (or as alternative to NS
writing, journal articles in this study) and embrace cultural variations NNS writers bring into our
community. As Mauranen (2001) suggested, we should support intercultural understanding in
order to maintain fairness in the pursuit of science and scholarships, and more importantly the
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academic community needs to incorporate it into the frameworks of academic writing and
publication.

Recommendations for Future Research
The results of the current study provide the foundation for further exploring the use of
rhetorical resources in scientific discourse. Recommendations for future research to deepen the
understanding in scientific discourse include 1) increasing representativeness of learner corpus,
2) inviting sociocultural factors into the analyses, and 3) incorporating qualitative evidence into
quantitative analyses.
First, this study has given attention to novel researchers and writers who wish to succeed
in academic publication in leading scientific journals. However, about three fourth of the texts in
the learner corpus were produced by scientific researchers at universities (termed as junior staff
and senior staff as their academic roles in the SciELF corpus manual). Even though their
publication records were unavailable, they seemed to have developed their repertoire in writing
scientific research articles and may not have represented novel research writers very well. Thus,
texts produced by research students such as NNS Ph.D. students could provide a better
representation on how NNS research students use stance and engagement and what difference
occur between them and authors who have successfully published in leading scientific journals.
Second, as aforementioned, sociocultural factors need to be included into the examination
of the use of rhetorical resources. Authors’ L1s may also be used as an independent variable to
examine if it affects the variances between two corpora across different rhetorical resources.
Language use is largely culturally situated and influenced by sociocultural factors such as
culturally preferred rhetorical strategies and epistemological beliefs. For instance, some Asian
languages, such as Chinese and Japanese, tend to sound more indirect by using more hedges and
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fewer boosters (Hinkel, 2005, Lee, 2011); consequently, applying these epistemological beliefs
in reporting scientific inquiry could prevent the use of a more authoritative and assertive way of
presenting scientific claims in English (Yang, 2013). Thus, due to the language transfer to
English from authors’ L1s, the deeply rooted paradigms of scientific inquiries or the rhetorical
strategies in L1s might be carried over to English research articles.
Third, the present study aimed to offer linguistic evidence by conducting quantitative
analyses. However, practitioners in language teaching should be aware of the weakness of
quantitative analyses for language use. Individuals’ characteristics cannot be neglected and
should always counted into consideration. To compensate for the absence of quantitative
evidence in the present study, a relatively large corpus (the reference corpus contains more than
1 million running words) was compiled as an attempt to represent the characteristics of using
stance and engagement in published research articles. On the contrary, quantitative inquiries can
be meaningful to examine authors’ rhetorical strategies, epistemological beliefs, publication
experience, etc. Future research can draw on quantitative analyses by including fewer cases for
quantitative analyses but incorporating quantitative data, such as interviews to deepen our
understanding of scientific writers.
Conclusion
This study examined the use of rhetorical resources of stance and engagement, in
scientific discourse. A comparative research design was adopted to investigate if research articles
(unpublished manuscripts) produced by NNS writers differed from published research articles in
leading scientific journals in terms of using stance and engagement. Quantitative analyses
indicated that research articles written by NNS writers featured markedly more hedges and
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attitude markers than those published in leading journals, while published research articles used
self-mentioning and directives significantly more frequently than those written by NNS writers.
In addition, to inform EAP instructions, this study treated the reference corpus as the
“norm” and provided frequent forms of hedges, boosters, attitude markers, and directives, and
the frequent forms illustrated that unpublished and published research articles shared similar
patterns. Results were discussed by comparing patterning of using stance and engagement and
presenting examples extracted from published research articles. These findings implied that EAP
practitioners and NNS writers should pay more attention to the use of stance and engagement in
scientific writing, especially the frequent forms. Instructions and resources on corpus-based
language learning need to be delivered to facilitate writing development academic publication.
Different discipline-specific writing conventions and genres should be highlighted in EAP
instructions.
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